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Summary 

China is building a modem and regionally powerful Navy with a modest but growing capability 
for conducting operations beyond China’s near-seas region. The question of how the United 
States should respond to China’s military modernization effort, including its naval modernization 
effort, has emerged as a key issue in U.S. defense planning. The question is of particular 
importance to the U.S. Navy, because many U.S. military programs for countering improved 
Chinese military forces would fall within the Navy’s budget. 

As a part of the U.S. strategic rebalancing toward the Asia-Pacific region announced in January 
2012, Department of Defense (DOD) planning is placing an increased emphasis on the Asia- 
Pacific region. Observers expect that, as a result, there will be a stronger emphasis in DOD 
planning on U.S. naval and air forces. Administration officials have stated that notwithstanding 
constraints on U.S. defense spending, DOD will seek to protect initiatives relating to the U.S. 
military presence in the Asia-Pacific region. 

Decisions that Congress and the executive branch make regarding U.S. Navy programs for 
countering improved Chinese maritime military capabilities could affect the likelihood or 
possible outcome of a potential U.S. -Chinese military conflict in the Pacific over Taiwan or some 
other issue. Some observers consider such a conflict to be very unlikely, in part because of 
significant U.S. -Chinese economic linkages and the tremendous damage that such a conflict could 
cause on both sides. In the absence of such a conflict, however, the U.S. -Chinese military balance 
in the Pacific could nevertheless influence day-to-day choices made by other Pacific countries, 
including choices on whether to align their policies more closely with China or the United States. 
In this sense, decisions that Congress and the executive branch make regarding U.S. Navy 
programs for countering improved Chinese maritime military forces could influence the political 
evolution of the Pacific, which in turn could affect the ability of the United States to pursue goals 
relating to various policy issues, both in the Pacific and elsewhere. 

China’s naval modernization effort encompasses a broad array of weapon acquisition programs, 
including anti-ship ballistic missiles (ASBMs), anti-ship cruise missiles (ASCMs), submarines, 
surface ships, aircraft, and supporting C41SR (command and control, communications, 
computers, intelligence, surveillance, and reconnaissance) systems. China’s naval modernization 
effort also includes reforms and improvements in maintenance and logistics, naval doctrine, 
personnel quality, education and training, and exercises. 

Observers believe China’s naval modernization effort is oriented toward developing capabilities 
for doing the following: addressing the situation with Taiwan militarily, if need be; asserting or 
defending China’s territorial claims in the South China Sea and East China Sea; enforcing China’s 
view that it has the right to regulate foreign military activities in its 200-mile maritime exclusive 
economic zone (EEZ); displacing U.S. influence in the Western Pacific; and asserting China’s 
status as a leading regional power and major world power. Consistent with these goals, observers 
believe China wants its military to be capable of acting as an anti-access/area-denial (A2/AD) 
force — a force that can deter U.S. intervention in a conflict in China’s near-seas region over 
Taiwan or some other issue, or failing that, delay the arrival or reduce the effectiveness of 
intervening U.S. forces. China may also use its navy for other purposes, such as conducting 
maritime security (including anti-piracy) operations, evacuating Chinese nationals in foreign 
countries when necessary, and conducting humanitarian assistance/disaster response (EIA/DR) 
operations. 
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Potential oversight issues for Congress include the following: whether the U.S. Navy in coming 
years will be large and capable enough to adequately counter improved Chinese maritime forces 
while also adequately performing other missions around the world; the Navy’s ability to counter 
Chinese ASBMs and submarines; and whether the Navy, in response to China’s maritime A2/AD 
capabilities, should shift over time to a more distributed fleet architecture. 
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Introduction 

Issue for Congress 

China is building a modem and regionally powerful Navy with a modest but growing capability 
for conducting operations beyond China’s near-seas region. The question of how the United 
States shoidd respond to China’s military modernization effort, including its naval modernization 
effort, has emerged as a key issue in U.S. defense planning. The question is of particular 
importance to the U.S. Navy, because many U.S. military programs for countering improved 
Chinese military forces would fall within the Navy’s budget. 

Decisions that Congress and the executive branch make regarding U.S. Navy programs for 
countering improved Chinese maritime military capabilities could affect the likelihood or 
possible outcome of a potential U.S. -Chinese military conflict in the Pacific over Taiwan or some 
other issue. Some observers consider such a conflict to be very unlikely, in part because of 
significant U.S. -Chinese economic linkages and the tremendous damage that such a conflict could 
cause on both sides. In the absence of such a conflict, however, the U.S. -Chinese military balance 
in the Pacific could nevertheless influence day-to-day choices made by other Pacific countries, 
including choices on whether to align their policies more closely with China or the United States. 
In this sense, decisions that Congress and the executive branch make regarding U.S. Navy 
programs for countering improved Chinese maritime military forces could influence the political 
evolution of the Pacific, which in turn could affect the ability of the United States to pursue goals 
relating to various policy issues, both in the Pacific and elsewhere. 



Scope, Sources, and Terminology 

This report focuses on the potential implications of China’s naval modernization for future 
required U.S. Navy capabilities. Other CRS reports address separate issues relating to China. 

This report is based on unclassified open-source information, such as the annual DOD report to 
Congress on military and security developments involving China, 1 an August 2009 report on 
China’s navy from the Office of Naval Intelligence (ONI), 2 published reference sources such as 
Jane’s Fighting Ships, and press reports. 

For convenience, this report uses the term China’s naval modernization to refer to the 
modernization not only of China’s navy, but also of Chinese military forces outside China’s navy 
that can be used to counter U.S. naval forces operating in the Western Pacific, such as land-based 
anti-ship ballistic missiles (ASBMs), land-based surface-to-air missiles (SAMs), land-based air 
force aircraft armed with anti-ship cruise missiles (ASCMs), and land-based long-range radars for 
detecting and tracking ships at sea. 



1 Department of Defense, Annual Report to Congress [on] Military and Security Developments Involving the People ’s 
Republic of China 2013. Washington, May 2013. 83 pp. Hereinafter 2013 DOD CMSD. The 2010-2012 editions of the 
report are cited similarly. The 2009 and earlier editions of the report were known as the China military power report; 
the 2009 edition is cited as 2009 DOD CMP, and earlier editions are cited similarly. 

2 Office of Naval Intelligence, The People ’s Liberation Army Navy, A Modern Navy with Chinese Characteristics, 
Suitland (MD), Office of Naval Intelligence, August 2009. 46 pp. (Hereinafter 2009 ONI Report.) 
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China’s military is formally called the People’s Liberation Army, or PL A. Its navy is called the 
PLANavy, or PLAN (also abbreviated as PLA[N]), and its air force is called the PLAAir Force, 
or PLAAF. The PLA Navy includes an air component that is called the PLA Naval Air Force, or 
PLANAF. China refers to its ballistic missile force as the Second Artillery Corps (SAC). 

This report uses the term China s near-seas region to refer to the Yellow Sea, East China Sea, and 
South China Sea — the waters enclosed by the so-called first island chain. The so-called second 
islatid chain encloses both these waters and the Philippine Sea that is situated between the 
Philippines and Guam. 3 



Background 



Overview of China's Naval Modernization Effort 4 

Date of Inception 

Observers date the beginning of China’s naval modernization effort to various points in the 
1990s. 5 Design work on the first of China’s newer ship classes appears to have begun in the later 
1980s. 6 Some observers believe that China’s naval modernization effort may have been reinforced 
or accelerated by a 1 996 incident in which the United States deployed two aircraft carrier strike 
groups to waters near Taiwan in response to Chinese missile tests and naval exercises near 
Taiwan. 7 



A Broad-Based Modernization Effort with Many Elements 

Although press reports on China’s naval modernization effort sometimes focus on a single 
element, such as China’s aircraft carrier program or its ASBMs, China’s naval modernization 
effort is a broad-based effort with many elements. China’s naval modernization effort includes a 
wide array of platform and weapon acquisition programs, including programs for anti-ship 
ballistic missiles (ASBMs), anti-ship cruise missiles (ASCMs), land-attack cruise missiles 
(LACMs), surface-to-air missiles, mines, manned aircraft, unmanned aircraft, submarines, aircraft 
carriers, destroyers, frigates, corvettes, patrol craft, amphibious ships, mine countermeasures 



3 For a map showing the first and second island chains, see 2013 DOD CMSD, p. 81. 

4 Unless otherwise indicated, shipbuilding program information in this section is taken from Jane ’s Fighting Ships 
2012-2013, and previous editions. Other sources of information on these shipbuilding programs may disagree regarding 
projected ship commissioning dates or other details, but sources present similar overall pictures regarding PLA Navy 
shipbuilding. 

5 China ordered its first four Russian-made Kilo-class submarines in 1993, and its four Russian-made Sovremenny- 
class destroyers in 1996. China laid the keel on its first Song (Type 039) class submarine in 1991, its first Luhu (Type 
052) class destroyer in 1990, its Luhai (Type 051B) class destroyer in 1996, and its first Jiangwei I (Type 053 H2G) 
class frigate in 1990. 

6 First-in-class ships whose keels were laid down in 1990 or 1991 (see previous footnote) likely reflect design work 
done in the latter 1980s. 

7 DOD, for example, stated in 201 1 that “The U.S. response in the 1995-96 Taiwan Strait crisis underscored to Beijing 
the potential challenge of U.S. military intervention and highlighted the importance of developing a modern navy, 
capable of conducting A2AD [anti-access/area-denial] operations, or ‘counter-intervention operations’ in the PLA’s 
lexicon.” (2011 DOD CMSD, p. 57.) 
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(MCM) ships, underway replenishment ships, hospital ships, and supporting C41SR 8 systems. 
Some of these acquisition programs have attracted particular interest and are discussed in further 
detail below. China’s naval modernization effort also includes reforms and improvements in 
maintenance and logistics, naval doctrine, personnel quality, education and training, and 
exercises. 

Quality vs. Quantity 

Although numbers of some types of Chinese navy ships have increased, China’s naval 
modernization effort appears focused less on increasing total platform numbers than on increasing 
the modernity and capability of Chinese platforms. Changes in platform capability have been 
more dramatic than changes in platform numbers. In some cases (such as submarines and coastal 
patrol craft), total numbers of platforms have actually decreased over the past 20 years or so, but 
aggregate capability has nevertheless increased because a larger number of older and obsolescent 
platforms have been replaced by a smaller number of much more modem and capable new 
platforms. ONI states that 

Although [China’s] overall [navy] order-of-battle [i.e., numbers of ships] has remained 
relatively constant in recent years, the PLA(N) is rapidly retiring legacy combatants in favor 
of larger, multi-mission ships, equipped with advanced anti-ship, anti-air, and anti-submarine 
weapons and sensors.... Even if order-of-battle numbers remain relatively constant through 
2020, the PLA(N) will possess far more combat capability due to the rapid rate of acquisition 
coupled with improving operational proficiency. 9 



Limitations and Weaknesses 

Although China’s naval modernization effort has substantially improved China’s naval 
capabilities in recent years, observers believe China’s navy currently has limitations or 
weaknesses in several areas, including capabilities for sustained operations by larger formations 
in distant waters, joint operations with other parts of China’s military, antisubmarine warfare 
(ASW), MCM, a dependence on foreign suppliers for some ship components, and a lack of 
operational experience in combat situations. 10 

The sufficiency of a country’s naval capabilities is best assessed against that navy’s intended 
missions. Although China’s navy has limitations and weaknesses, it may nevertheless be 
sufficient for performing missions of interest to Chinese leaders. As China’s navy reduces its 
weaknesses and limitations, it may become sufficient to perform a wider array of potential 



8 C4ISR stands for command and control, communications, computers, intelligence, surveillance, and reconnaissance. 

9 [Hearing on] Trends in China’s Naval Modernization [before] US China Economic and Security Review 
Commission^] Testimony [of] Jesse L. Karotkin, [Senior Intelligence Officer for China, Office of Naval Intelligence, 
January 30, 2014], 

10 See, for example, 2013 DOD CMSD, p. 35. See also “The Chinese Military Is a Paper Dragon,” War Is Boring 
(https://medium.com/war-is-boring), undated but posted in late April 2014; Greg Torode and Michael Martina, “Search 
for MH370 Reveals a Military Vulnerability for China,” Reuters.com , April 22, 2014; Julie Makinen and Barbara 
Demick, “Malaysia Airliner Search Points Up China’s Tchnology Gap,” Los Angeles Times ( www.latimes.com ), April 
17,2014. 
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missions. China reportedly is working to overcome its limitations in ASW in part by deploying 
arrays of acoustic sensors on the ocean floor. 11 

Goals of Naval Modernization Effort 

Observers believe China’s naval modernization effort is oriented toward developing capabilities 
for doing the following: 

• addressing the situation with Taiwan militarily, if need be; 

• asserting or defending China’s territorial claims in the South China Sea (SCS) 
and East China Sea (ECS); 12 

• enforcing China’s view — a minority view among world nations — that it has the 
legal right to regulate foreign military activities in its 200-mile maritime 
exclusive economic zone (EEZ); 13 

• displacing U.S. influence in the Western Pacific; and 

• asserting China’s status as a leading regional power and major world power. 

Consistent with these goals, observers believe China wants its military to be capable of acting as 
an anti-access/area-denial (A2/AD) force — a force that can deter U.S. intervention in a conflict in 
China’s near-seas region over Taiwan or some other issue, or failing that, delay the arrival or 
reduce the effectiveness of intervening U.S. forces. (A2/AD is a term used by U.S. and other 
Western writers; writers in China sometimes use the term counter-intervention force. During the 
Cold War, U.S. writers used the term sea-denial force to refer to a maritime A2/AD force.) 
ASBMs, attack submarines, and supporting C41SR systems are viewed as key elements of 
China’s emerging maritime A2/AD force, though other force elements — such as ASCMs, LACMs 
(for attacking U.S. air bases and other facilities in the Western Pacific), and mines — are also of 
significance. 

China’s maritime A2/AD force can be viewed as broadly analogous to the sea-denial force that 
the Soviet Union developed during the Cold War to deny U.S. use of the sea or counter U.S. 
forces participating in a NATO-Warsaw Pact conflict. One potential difference between the Soviet 
sea-denial force and China’s emerging maritime A2/AD force is that China’s force includes 
ASBMs capable of hitting moving ships at sea. 

China may also use its navy for other purposes, such as conducting maritime security (including 
anti-piracy) operations, evacuating Chinese nationals in foreign countries when necessary, and 
conducting humanitarian assistance/disaster response (HA/DR) operations. 



1 1 See Lyle Goldstein and Shannon Knight, “Wired for Sound in the Near Sea,” U.S. Naval Institute Proceedings, April 
2014: 56-61; Harry Kazianis, “China’s Underwater A2/AD Strategy,” The Diplomat ( http://thediplomat.com ), May 6, 
2014. 

12 For more on China’s territorial claims in the SCS and ECS, see CRS Report R42784, Maritime Territorial and 
Exclusive Economic Zone (EEZ) Disputes Involving China: Issues for Congress, by Ronald O'Rourke, and CRS Report 
R42930, Maritime Territorial Disputes in East Asia: Issues for Congress, by Ben Dolven, Shirley A. Kan, and Mark E. 
Manyin. 

13 For more on China’s view regarding its rights within its EEZ, see CRS Report R42784, Maritime Territorial and 
Exclusive Economic Zone (EEZ) Disputes Involving China: Issues for Congress, by Ronald O'Rourke. 
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January 2014 ONI Testimony 

In his prepared statement for a January 30, 2014, hearing on China’s military modernization and 
its implications for the United States before the U.S. -China Economic and Security Review 
Commission, Jesse L. Karotkin, ONI’s Senior Intelligence Officer for China, summarized China’s 
naval modernization effort. For the text of Karotkin’s statement, see Appendix A. 



Selected Elements of China's Naval Modernization Effort 

Anti-Ship Ballistic Missiles (ASBMs) 

China for several years has been developing and testing an anti-ship ballistic missile (ASBM), 
referred to as the DF-21D, that is a theater-range ballistic missile equipped with a maneuverable 
reentry vehicle (MaRV) designed to hit moving ships at sea. DOD states that 

The DF-21D is based on a variant of the DF-21 (CSS-5) medium-range ballistic missile 
(MRBM) and gives the PLA the capability to attack large ships, including aircraft carriers, in 
the western Pacific Ocean. The DF-21D has a range exceeding 1,500 km [8 10 nautical miles] 
and is armed with a maneuverable warhead. 14 

Another observer states that “the DF-21D’s warhead apparently uses a combination of radar and 
optical sensors to find the target and make final guidance updates.... Finally, it uses a high 
explosive, or a radio frequency or cluster warhead that at a minimum can achieve a mission kill 
[against the target ship].” 15 

Observers have expressed strong concern about the DF-21D, because such missiles, in 
combination with broad-area maritime surveillance and targeting systems, would permit China to 
attack aircraft carriers, other U.S. Navy ships, or ships of allied or partner navies operating in the 
Western Pacific. The U.S. Navy has not previously faced a threat from highly accurate ballistic 
missiles capable of hitting moving ships at sea. For this reason, some observers have referred to 
the DF-21 as a “game -changing” weapon. Due to their ability to change course, the MaRVs on an 
ASBM would be more difficult to intercept than non-maneuvering ballistic missile reentry 
vehicles. 16 



14 2013 DOD CMSD, p. 5. See also 2009 ONI Report, pp. 26-27. 

15 Richard Fisher, Jr., “PLA and U.S. Arms Racing in the Western Pacific,” available online at 
http://www.strategycenter.net/research/pubID.247/pub_detail.asp. A mission kill means that the ship is damaged 
enough that it cannot perform its intended mission. 

16 For further discussion of China’s ASBM-development effort and its potential implications for U.S. naval forces, see 
Craig Hooper and Christopher Albon, “Get Off the Fainting Couch,” U.S. Naval Institute Proceedings, April 2010: 42- 
47; Andrew S. Erickson, "Ballistic Trajectory — China Develops New Anti-Ship Missile,” Jane ’s Intelligence Review, 
January 4, 2010; Michael S. Chase, Andrew S. Erickson and Christopher Yeaw, “Chinese Theater and Strategic Missile 
Force Modernization and its Implications for the United States,” The Journal of Strategic Studies, February 2009: 67- 
114; Andrew S. Erickson and David D. Yang, “On the Verge of a Game-Changer,” U.S. Naval Institute Proceedings, 
May 2009: 26-32; Andrew Erickson, “Facing A New Missile Threat From China, How The U.S. Should Respond To 
China’s Development Of Anti-Ship Ballistic Missile Systems,” CBSNews.com, May 28, 2009; Andrew S. Erickson, 
“Chinese ASBM Development: Rnowns and Unknowns,” China Brief, June 24, 2009: 4-8; Andrew S. Erickson and 
David D. Yang, “Using the Land to Control the Sea? Chinese Analysts Consider the Antiship Ballistic Missile,” Naval 
War College Review, Autumn 2009: 53-86; Eric Hagt and Matthew Durnin, “China’s Antiship Ballistic Missile, 
Developments and Missing Links,” Naval War College Review, Autumn 2009: 87-1 15; Mark Stokes, “China’s 
(continued...) 
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Regarding the operational status of the DF-21D, DOD states that China “began deploying [the 
DF-21D] in 2010. ” 17 According to press reports, the weapon has been tested over land but has not 
been tested in an end-to-end flight test against a target at sea. A January 23, 2013, press report 
about a test of the weapon in the Gobi desert in western China stated: 

The People’s Liberation Army has successfully sunk a US aircraft carrier, according to a 
satellite photo provided by Google Earth, reports our sister paper Want Daily — though the 
strike was a war game, the carrier a mock-up platform and the “sinking” occurred on dry 
land in a remote part of western China. 1 s 

A January 27, 2014, press report stated: 

In the view of the U.S. Navy, the Mach 10 test of a hypersonic glide vehicle that China 
conducted on Jan. 9 reflects its predictions of future warfare. If and when China can put the 
technology into service, Beijing will have a weapon that challenges defenses and extends the 
range of its ballistic missiles against land and sea targets, but its offensive application is still 
some years away and depends on solving tough challenges in targeting and guidance. 

The hypersonic glide vehicle (HGV) test appears to mark a step beyond China’s anti-ship 
ballistic missile (ASBM) program, featuring a slower, shorter-range maneuverable reentry 
vehicle (RV) — and may point to a second-generation ASBM. 

To some analysts, the test underscores the need for the U.S. to field directed-energy 
weapons, since interceptor missiles may be unable to handle targets that appear with little 
warning and then maneuver at speeds above Mach 5. The U.S. is developing directed-energy 
weapons, but it is not clear when they will be needed or available. 

China’s HGV, called WU-14 by the Pentagon, was launched into space by an 
intercontinental ballistic missile (ICBM) booster, after which it returned to the atmosphere to 
glide at up to Mach 10. The test was conducted within China, says the defense ministry in 
Beijing. On Jan. 19, another object was test-launched from the same space base at Taiyuan, 
says analyst Richard Fisher of the Washington-based International Assessment and Strategy 
Center. The Jan. 9 test was first detailed by Bill Gertz of the Washington Free Beacon.... 



(...continued) 

Evolving Conventional Strategic Strike Capability, The Anti-ship Ballistic Missile Challenge to U.S. Maritime 
Operations in the Western Pacific and Beyond, Project 2049 Institute, September 14, 2009. 123 pp. 

17 2013 DOD CMSD, p. 38. Page 42 states: 

Intermediate-Range Ballistic Missiles (3,000-5,000 km): The PLA is developing conventional 
intennediate-range ballistic missiles (IRBM), increasing its capability for near-precision strike out 
to the second island chain. The PLA Navy is also improving its over-the-horizon (OTH) targeting 
capability with sky wave and surface wave OTH radars, which can be used in conjunction with 
reconnaissance satellites to locate targets at great distances from China (thereby supporting long- 
range precision strikes, including employment of ASBMs). 

Another DOD report published in 2013 states that “China has likely started to deploy the DF-21D.... ” (National Air 
and Space Intelligence Center, Ballistic & Cruise Missile Threat, Wright-Patterson Air Force Base, OH, 2013, p. 14.) 
ls “PLA ‘Sinks’ US Carrier in DF-21D Missile Test in Gobi,” Want China Times (http://www.wantchinatimes.com), 
January 23, 2013, accessed March 21, 2013, at http://www.wantchinatimes.com/news-subclass-cnt.aspx7kG 
201301230001 12&cid=l 101. 
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A Chinese anti-ship ballistic missile, the DF-21D, is operational, according to the Pentagon, 
raising the possibility that HGV development will lead to a longer-range, more 
maneuverable anti-ship weapon. 19 



Anti-Ship Cruise Missiles (ASCMs) 

Among the most capable of the new ASCMs that have been acquired by China’s navy are the 
Russian-made SS-N-22 Sunburn (carried by China’s four Russian-made Sovremenny-class 
destroyers) and the Russian-made SS-N-27 Sizzler (carried by 8 of China’s 12 Russian-made 
Kilo-class submarines). China’s large inventory of ASCMs also includes several indigenous 
designs. DOD states that China “has, or is acquiring, nearly a dozen ASCM variants, ranging 
from the 1950s-era CSS-N-2 to the modem Russian-made SS-N-22 and SS-N-27B. China is 
working to develop a domestically-built supersonic cruise missile capability. The pace of ASCM 
research, development, and production has accelerated over the past decade.” 20 



Submarines 

China’s submarine modernization effort has attracted substantial attention and concern. ONI 
states that 

China has long regarded its submarine force as a critical element of regional deterrence, 
particularly when conducting “counter-intervention” against modern adversary. The large, 
but poorly equipped [submarine] force of the 1980s has given way to a more modern 
submarine force, optimized primarily for regional anti-surface warfare missions near major 
sea lines of communication." 1 



Types Acquired in Recent Years 

China since the mid-1990s has acquired 12 Russian-made Kilo-class non-nuclear-powered attack 
submarines (SSs) and put into service at least four new classes of indigenously built submarines, 
including the following: 

• a new nuclear-powered ballistic missile submarine (SSBN) design called the Jin 
class or Type 094 (Figure 1); 



19 Bradley Perrett, Bill Sweetman, and Michael Fabey, “U.S. Navy Sees Chinese HGV As Part of Wider Threat,” 
Aviation Week & Space Technology ( www.aviationweek.com ), January 27, 2014. See also Staff Reporter, “PLA’s 
Hypersonic Vehicle ‘Can Travel 10 Times The Speed Of Sound,’” WantChinaTimes.com, March 16, 2014. 

20 2013 DOD CMSD, p. 42. See also Dennis M. Gormley, Andrew S. Erickson, and Jingdong Yuan, A Low-Visibility 
Force Multiplier, Assessing China ’s Cruise Missile Ambitions, Center for the Study of Chinese Military Affairs, 
Institute for National Strategic Studies, Washington, 2014, 165 pp.; Dennis Gormley, Andrew S. Erickson, and 
Jingdong Yuan, “China’s Cruise Missiles: Flying Fast Under the Public’s Radar,” The National Interest 
(http://nationalinterest.org), May 12, 2014; Bradley Perrett, “China Strongly Pushing Cruise Missile Capability,” 
Aerospace Daily & Defense Report, May 22, 2014: 4; Wendell Minnick, “Report: Chinese Cruise Missiles Could Poses 
Biggest Threat to US Carriers,” DefenseNews.com, June 2, 2014. 

21 [Hearing on] Trends in China’s Naval Modernization [before] US China Economic and Security Review 
Commission],] Testimony [of] Jesse L. Karotkin, [Senior Intelligence Officer for China, Office of Naval Intelligence, 
January 30, 2014], accessed February 12, 2014, p. 7. 
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• a new nuclear-powered attack submarine (SSN) design called the Shang class or 
Type 093 ; 22 

• a new SS design called the Yuan class or Type 039A (Figure 2); 23 and 

• another (and also fairly new) SS design called the Song class or Type 039/039G. 

Figure I . Jin (Type 094) Class Ballistic Missile Submarine 




Source: Photograph provided to CRS by Navy Office of Legislative Affairs, December 2010. 



The Kilos and the four new classes of indigenously built submarines are regarded as much more 
modem and capable than China’s aging older-generation submarines. At least some of the new 
indigenously built designs are believed to have benefitted from Russian submarine technology 
and design know-how. 24 

DOD and other observers believe the Type 093 SSN design will be succeeded by a newer SSN 
design called the Type 095. The August 2009 ONI report includes a graph (see Figure 3) that 
shows the Type 095 SSN, along with the date 2015, suggesting that ONI projected in 2009 that 
the first Type 095 would enter service that year. 



22 Some sources state that a successor to the Shang class SSN design, called the Type 095 SSN design, is in 
development. 

23 Some sources refer to the Yuan class as the Type 041 . 

24 The August 2009 ONI report states that the Yuan class may incorporate quieting technology from the Kilo class. 
{2009 ONI Report, p. 23.) 
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Figure 2.Yuan (Type 039A) Class Attack Submarine 




Source: Photograph provided to CRS by Navy Office of Legislative Affairs, December 2010. 



DOD states that: 

Three JIN-class SSBNs (Type 094) are currently operational, and up to five may enter 
service before China proceeds to its next generation SSBN (Type 096) over the next 
decade.... 

Two SHANG-class SSNs (Type 093) are already in service, and China is building four 
improved variants of the SHANG-class SSN, which will replace the aging HAN-class SSNs 
(Type 091). In the next decade, China will likely construct the Type 095 guided-missile 
attack submarine (SSGN), which may enable a submarine -based land-attack capability. In 
addition to likely incorporating better quieting technologies, the Type 095 will fulfill 
traditional anti-ship roles with the incorporation of torpedoes and anti-ship cruise missiles 
(ASCMs). 

The current mainstay of the Chinese submarine force is modern diesel powered attack 
submarines (SS). In addition to 12 KILO-class submarines acquired fromRussia in the 1990s 
and 2000s (eight of which are equipped with the SS-N-27 ASCM), the PLA Navy possesses 
13 SONG-class SS (Type 039) and eight YUAN-class SSP (Type 039A). The YUAN-class 
SSP is armed similarly to the SONG-class SS, but also includes an air-independent power 
system. China may plan to construct up to 20 YUAN -class SSPs. 25 

China in 2011 commissioned into a service a new type of non-nuclear-powered submarine, called 
the Qing class according to Jane’s Fighting Ships 2013-2014, that is about one-third larger than 



25 2013 DOD CMSD, pp. 6-7. 
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the Yuan-class design. Observers believe the boat may be a one-of-kind test platform; Jane s 
Fighting Ships 2013-2014 refers to it as an auxiliary submarine (SSA). 26 

A March 25, 2014, press report states: 

Instead of providing the older Lada-class submarines to the People’s Liberation Army Navy 
as requested by Beijing, Russia’s president, Vladimir Putin, will likely authorize China to 
receive the more advanced Kalina-class submarine, reports the Voice of Russia, citing 
Vassily Kashin, a senior research fellow from the Moscow-based Center for Analysis of 
Strategies and Technologies. 

Viktor Chirkov, the commander- in-chief of the Russian Navy, officially announced that the 
Kalina-class conventional submarine equipped with an advanced air-independent propulsion 
system will be developed and produced in the future on Mar. 20. “Russia is currently 
designing a fifth-generation conventional submarine, dubbed Project Kalina, which will be 
fitted with an air-independent propulsion (AIP) system,” said Chirkov. 

Authorities also declared that the construction of the older Lada-class submarine will be 
cancelled. The Lada-class, or Project 677, is a fourth-generation diesel-electric submarine 
based on the older Kilo-class submarine. 

China was negotiating with Russia to purchase four Lada-class submarines from the Rubin 
Design Bureau based in St Petersburg. China hoped those submarines could be refitted with 
Chinese engines and an electronic fire-control system, according to the Canada-based Kan wa 
Defense Review. 

As Russia remains isolated over its intervention in the Ukraine crisis, Moscow values 
China’s position as one of its strategic partners, Kashin said. He added that the PLA Navy 
will benefit from the cancellation of the Lada-class as it will open a new door for China to 
gain more advanced technology from Russia to build its own submarine in the future. 
Meanwhile, China may be able to design its own fifth-generation conventional submarine 
with the help of Russia under this new concept, Kashin said. 27 

Figure 3 and Figure 4, which are taken from the August 2009 ONI report, show the acoustic 
quietness of Chinese nuclear- and non-nuclear-powered submarines, respectively, relative to that 
of Russian nuclear- and non-nuclear-powered submarines. The downward slope of the arrow in 
each figure indicates the increasingly lower noise levels (i.e., increasing acoustic quietness) of the 
submarine designs shown. In general, quieter submarines are more difficult for opposing forces to 
detect and counter. The green-yellow-red color spectrum on the arrow in each figure might be 
interpreted as a rough indication of the relative difficulty that a navy with capable antisubmarine 
warfare forces (such as the U.S. Navy) might have in detecting and countering these submarines: 
Green might indicate submarines that would be relatively easy for such a navy to detect and 
counter, yellow might indicate submarines that would be less easy for such a navy to detect and 
counter, and red might indicate submarines that would be more difficult for such a navy to detect 
and counter. 



26 Jane 's Fighting Ships 2013-2014, p. 134. 

27 Staff Reporter, “Russia To Give China More Advanced Submarine Technology,” WantChinaTimes.com, March 25, 
2014. 
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Figure 3. Acoustic Quietness of Chinese and Russian Nucleai^Powered Submarines 



HANSSN 




Nuclear 



Louder 



Quieter 



Source: 2009 ONI Report, p. 22. 
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Figure 4. Acoustic Quietness of Chinese and Russian Non-Nucleai^Powered 

Submarines 

(Non-nuclear-powered submarines are commonly referred to as diesel or diesel-electric submarines) 
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Source: 2009 ONI Report, p. 22. 



China’s submarines are armed with one or more of the following: ASCMs, wire-guided and 
wake -homing torpedoes, and mines. As noted in the above-quoted passage from DOD, 8 of the 12 
Kilos purchased from Russia (presumably the ones purchased more recently) are armed with the 
highly capable Russian-made SS-N-27 Sizzler ASCM. In addition to other weapons, Shang-class 
SSNs may carry LACMs. Although ASCMs are often highlighted as sources of concern, wake- 
homing torpedoes are also a concern because they can be very difficult for surface ships to 
counter. 



Although China’s aging Ming-class (Type 035) submarines are based on old technology and are 
much less capable than China’s newer-design submarines, China may decide that these older 
boats have continued value as minelayers or as bait or decoy submarines that can be used to draw 
out enemy submarines (such as U.S. SSNs) that can then be attacked by other Chinese naval 
forces. 

In related areas of activity, China reportedly is developing new unmanned underwater vehicles, 28 
and has modernized its substantial inventory of mines. 29 DOD stated in 2012 that “China has 



28 Lyle Goldstein and Shannon Knight, “Coming Without Shadows, Leaving Without Footprints,” U.S. Naval Institute 
Proceedings, April 2010: 30-35. 

29 See, for example, Scott C. Truver, “Taking Mines Seriously, Mine Warfare in China’s Near Seas,” Naval War 
College Review,” Spring 2012: 30-66. 
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developed torpedo and mine systems capable of area denial in a Taiwan scenario. Estimates of 
China’s naval mine inventory exceed 50,000 mines, with many more capable systems developed 
in the past 10 years.” 30 

Submarine Acquisition Rate and Potential Submarine Force Size 

Table 1 shows actual and projected commissionings of Chinese submarines by class since 1995, 
when China took delivery of its first two Kilo-class boats. The table includes the final nine boats 
in the Ming class, which is an older and less capable submarine design. As shown in Table 1, 
China by the end of 2012 was expected to have a total of 40 relatively modem attack 
submarines — meaning Shang, Kilo, Yuan, Song, and Qing class boats — in commission. As shown 
in the table, much of the growth in this figure occurred in 2004-2006, when 1 8 attack submarines 
(including 8 Kilo-class boats) were added, and in 2011-2012, when 9 attack submarines were 
added. 

The figures in Table 1 show that between 1995 and 2012, China placed or was expected to place 
into service a total of 52 submarines of all kinds, or an average of about 2.9 submarines per year. 
This average commissioning rate, if sustained indefinitely, would eventually result in a steady- 
state submarine force of about 58 to 87 boats of all kinds, assuming an average submarine life of 
20 to 30 years. 

Excluding the 12 Kilos purchased from Russia, the total number of domestically produced 
submarines placed into service between 1995 and 2012 is 40, or an average of about 2.2 per year. 
This average rate of domestic production, if sustained indefinitely, would eventually result in a 
steady-state force of domestically produced submarines of about 44 to 67 boats of all kinds, again 
assuming an average submarine life of 20 to 30 years. 

The August 2009 ONI report states that “Chinese submarine procurement has focused on smaller 
numbers of modem, high-capability boats,” and that “over the next 10 to 15 years, primarily due 
to the introduction of new diesel-electric and [non-nuclear-powered] air independent power (AIP) 
submarines, the force is expected to increase incrementally in size to approximately 75 
submarines.” 31 

A May 16, 2013, press report quotes Admiral Samuel Locklear, the Commander of U.S. Pacific 
Command, as stating that China plans to acquire a total of 80 submarines. 32 



30 2012 DOD CMSD, p. 23. 

31 2009 ONI Report, p. 21. The report states on page 46 that "Because approximately three-quarters of the current 
submarine force will still be operational in 10-15 years, new submarine construction is expected to add approximately 
10 platforms to the force.” See also the graph on page 45, which shows the submarine force leveling off in size around 
2015. 

32 Richard Halloran, “China, US Engaging in Underwater Arms Race,” Taipei Times, May 16, 2013: 8, accessed May 
17, 2013, at http://www.taipeitimes.com/News/editorials/archives/2013/05/16/2003562368. 
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Table I. PLA Navy Submarine Commissionings 

Actual (1995-2012) and Projected (2013-2016) 
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Source: Jane’s Fighting Ships 20/3-2014, and previous editions. 



Note: n/a = data not available. 

a. Figures for Ming-class boats are when the boats were launched (i.e., put into the water for final 
construction). Actual commissioning dates for these boats may have been later. 

b. Some observers believe the Yuan class to be a variant of the Song class and refer to the Yuan class as the 
Type 039A. 

c. This total excludes the Jin-class SSBNs and the Ming-class SSs. 

d. Jane’s Fighting Ships 2013-2014 lists the commissioning date of one of the two Kilos as December 15, 1994. 

e. Observers believe this boat may be a one-of-kind test platform; Jane’s Fighting Ships 2013-2014 refers to it 
as an auxiliary submarine (SSA). 

f. Jane’s Fighting Ships 2013-2014 states that a class of up to 20 boats is expected. 

g. Jane’s Fighting Ships 2013-2014 states; “Although a class of six boats was expected, the building of further 
Shang-class SSN[s] at Huludao suggests that there has been at least a pause in the Jin class construction 
programme, It is possible that the [Type 094] design is being modified, to reflect experience gained, or that 
development of a new [SSBN] class (Type 096?) is in progress.” (page 128) 

h. Jane’s Fighting Ships 2013-2014 states that “The first two boats entered service in 2006 and 2007 and 
unconfirmed reports suggest two further boats, the first of which was reported launched in 2012, are under 
construction. These may be to a modified design or to a new Type 095 design.” (page 1 29) 
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JL-2 SLBM on Jin-Class SSBN 

Each Jin-class SSBN is expected to be armed with 12 JL-2 nuclear-armed submarine-launched 
ballistic missiles (SLBMs). DOD states that 

The JIN-class SSBNs will eventually carry the JL-2 submarine-launched ballistic missile 
with an estimated range of 7,400 km [3,996 nautical miles]. The JIN-class and the JL-2 will 
give the PLA Navy its first long-range, sea-based nuclear capability. After a round of 
successful testing in 2012, the JL-2 appears ready to reach initial operational capability in 
2013. JIN-class SSBNs based at Hainan Island in the South China Sea would then be able to 
conduct nuclear deterrence patrols." 

A range of 7,400 km could permit Jin-class SSBNs to attack 

• targets in Alaska (except the Alaskan panhandle) from protected bastions close to 
China; 

• targets in Hawaii (as well as targets in Alaska, except the Alaskan panhandle) 
from locations south of Japan; 

• targets in the western half of the 48 contiguous states (as well as Hawaii and 
Alaska) from mid-ocean locations west of Hawaii; and 

• targets in all 50 states from mid-ocean locations east of Hawaii. 

Aircraft Carriers and Carrier-Based Aircraft 34 

China has begun operating its first aircraft carrier — the Liaoning, a refurbished ex-Ukrainian 
aircraft carrier — and reportedly has begun construction of its first indigenously built aircraft 
carrier. Observers expect that it will be some time before China achieves proficiency in the 
operation of an embarked air wing on the Liaoning. 



Liaoning (Ex-Ukrainian Aircraft Carrier Varyag) 

On September 25, 2012, China commissioned into service its first aircraft carrier — the Liaoning 
(Figure 5), a refurbished ex-Ukrainian aircraft carrier, previously named Varyag, that China 
purchased from Ukraine as an unfinished ship in 1 998. 35 The Liaoning is named for the province 



33 201 3 DOD CMSD, p. 31. See also Bill Gertz, "Red Tide: China Deploys New Class of Strategic Missile Submarines 
Next Year,” WashingtonTimes.com, July 23, 2013. 

34 China, according to one set of observers, initiated studies on possible aircraft carrier options in the 1990s, and 
approved a formal aircraft carrier program in 2004. (Andrew S. Erickson and Gabriel B. Collins, “The Calm Before the 
Storm,” FP [Foreign Policy] National Security ( www.foreignpolicy.com ), September 26, 2012.) Another observer dates 
Chinese activities in support of an eventual aircraft carrier program back to the 1980s. (Torbjorg Hemmingsen, “PLAN 
For Action: New Dawn for Chinese Naval Aviation,” Jane ’s Navy International, June 2012: 12-17.) Chinese officials 
have been talking openly since 2006 about eventually operating aircraft carriers. A 2009 report from the Office of 
Naval Intelligence states that "Beginning in early 2006, PRC-owned media has reported statements from high-level 
officials on China’s intent to build aircraft carriers.” (Office of Naval Intelligence, The People ’s Liberation Army Navy, 
A Modern Navy with Chinese Characteristics, Suitland (MD), August 2009, p. 19. 

35 The Soviet Union began work on the Vaiyag in a shipyard in Ukraine, which at the time was part of the Soviet 
Union. Following the dissolution of the Soviet Union, construction work on the ship stopped and the unfinished ship 
became the property of Ukraine. 
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containing Dalian, the port city where the ship was refurbished. In February 2013, it was reported 
that the ship had been assigned a permanent home port at Qingdao, the home base of China’s 
Northern Fleet. 36 



Figure 5. Aircraft Carrier Liaoning (ex-Varyag) 




Source: “Highlights of Liaoning Carrier’s One-Year Service,” China Daily, September 26, 2013, accessed 
September 30, 2013, at http://www.china.org.cn/china/20l3-09/26/content_30l422l7.htm. This picture shows 
the ship during a sea trial in October 20 1 2. 



The Liaoning is conventionally powered, has an estimated full load displacement of almost 
60,000 tons, 37 and might accommodate an eventual air wing of 30 or more aircraft, including 
fixed-wing airplanes and helicopters. The Liaoning lacks aircraft catapults and instead launches 
fixed-wing airplanes off the ship’s bow using an inclined “ski ramp.” By comparison, a U.S. 
Navy aircraft carrier is nuclear powered (giving it greater cruising endurance than a 
conventionally powered ship), has a full load displacement of about 100,000 tons, can 
accommodate an air wing of 60 or more aircraft, including fixed-wing aircraft and some 
helicopters, and launches its fixed-wing aircraft over both the ship’s bow and its angled deck 
using catapults, which can give those aircraft a range/payload capability greater than that of 
aircraft launched with a ski ramp. The Liaoning, like a U.S. Navy aircraft carrier, lands fixed- 
wing aircraft using arresting wires on its angled deck. 



36 See, for example, “Reports: China Carrier Permanent Base Is Qingdao,” Associated Press, February 27, 2013, 
http://bigstory.ap.org/article/reports-china-carrier-permanent-base-qingdao. 

37 Jane ’s Fighting Ships 2012-2013 lists a frill load displacement of 59,439 tons for the ship. 
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Some observers have referred to the Liaoning as China’s “starter” carrier. 38 The PLANavy is in 
the early stages of learning to operate aircraft from the ship. DOD states that “The PL A Navy 
successfully conducted its first launch and recovery [from the Liaoning ] of the carrier-capable J- 
15 fighter [see “Carrier-Based Aircraft” below] on November 26, 2012. The Liaoning will 
continue integration testing and training with the aircraft during the next several years, but it is 
not expected to embark an operational air wing until 2015 or later.” 39 DOD further states that the 
Liaoning 

most likely will conduct extensive local operations focusing on shipboard training, carrier 
aircraft integration, and carrier formation training before reaching an operational 
effectiveness in three to four years. The carrier could operate in the East and South China 
Seas in the nearer term and may be used for other mission sets as needed. 40 

A May 16, 2013, U.S. press report stated: 

It will take less time for China to learn how to effectively operate aircraft carriers than it took 
the U.S., the commander of the U.S. Navy’s Atlantic air arm, Rear Adm. Ted Branch said 
Wednesday. 

“They will learn faster than we did and they will leverage our lessons,” Branch said during a 
panel at the at the [sic] EAST : Joint Warfighting 2013 symposium in Virginia Beach, Va.... 

But the PLAN [PLA Navy] will unlikely be proficient in carrier operations for several more 
years. 

“They have the advantage of starting with more modern technology but it’s still a tough nut 
to crack to learn how to do this business,” Branch said. 

“They still have a lot of learning to do before they have a viable capability.” 41 

A September 12, 2013, press report stated: 

The Chinese navy is using its first aircraft carrier, the Liaoning, for training and testing and 
will decide on an operational carrier for the fleet after a few years of evaluation. Admiral Wu 
Shengli said on Thursday [September 12]. 

The navy chief of the People’s Liberation Army, on a military-to-military visit with his U.S. 
counterpart, told reporters at the Washington Navy Yard that Chinese sailors would carry out 
“very heavy” training over the next two or three years as they assess the carrier. 

“After the training and experimentation we will have a final evaluation on the development 
of the aircraft carrier for the PLA navy,” said Shengli, whose delegation included the 
commander of the Liaoning and the first pilot to land on its flight deck.... 



38 See, for example, “China Plans New Generation of Carriers as Sea Disputes Grow,” Bloomberg News , April 24, 
2013. 

39 2013 DOD CMSD, p. 6. 

40 2013 DOD CMSD, p. 65. 

41 “Admiral: China Will Likely Learn Carrier Ropes Faster than U.S.,” USNI News (http://news.usni.org), May 16, 
2013. See also “China’s First Aircraft Carrier Advances With jet Take-Off Drills,” Bloomberg.com , July 4, 2013. 
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“We have around 36 airplanes operating on board our ship,” [Senior Captain Zhang Zheng, 
the commander of the Liaoning] told reporters. “And we are still practicing and doing tests 
and experiments for the equipment and systems.” 

Wu, Zhang and Captain Dai Ming Meng, the pilot who first landed on the carrier, visited 
several American ships in California earlier this week, including the carrier USS Carl 
Vinson, where they met with their counterparts. 4 ” 



Indigenous Aircraft Carriers 

DOD states that “China also continues to pursue an indigenous aircraft carrier program ... and 
will likely build multiple aircraft carriers over the next decade. The first Chinese-built carrier will 
likely be operational sometime in the second half of this decade.” 4 ’ A January 20, 2014, press 
report stated: 

A senior Communist Party official in northeastern China said that China was at work on a 
home -built aircraft carrier and had plans to operate a fleet of at least four of the vessels, a 
Hong Kong newspaper reported. 

The comments by Wang Min, the party secretary of Liaoning Province, are an official 
indication of what outside observers have long predicted: that China’s commissioning of a 
refurbished aircraft carrier in 20 12 was only a first step in its effort to develop its capacity to 
build and sail its own aircraft carriers. 

According to the Hong Kong-based Ta Kung Pao, Mr. Wang said on Saturday that China’s 
second aircraft carrier was being built at a shipyard in the coastal city of Dalian and should 
be completed in six years. 44 

A May 28, 2014, press report states: 

The People's Liberation Army Navy will commission between three and four carrier battle 
groups over the next 15 years, reports the latest issue of Kanwa Defense Review, a military 
magazine run by Andrei Chang also known as Pinkov, a defense expert from Canada.... 

China is also quicker at constructing large surface combat vessels than the United States, 
according to the magazine, which stated that China already has plans to build two domestic 
aircraft carriers after the Liaoning. Over the next 15 years, the PLA Navy may be able to 
maintain four carrier battle groups. 4 ’ 

A March 2, 2014, press report states: 



4 ” David Alexander, “China Navy Chief Says Operational Aircraft Carrier A Few Years Away,” Reuters.com, 
September 12, 2013. 

43 2013 DOD CMSD, p. 6. 

44 “Work on New Chinese Aircraft Carrier Reportedly Underway,” New York Times 

(http://sinosphere.blogs.nytimes.com), January 20, 2014. See also “China Building Second Aircraft Carrier: Reports,” 
Reuters.com, January 18, 2014; and Li Yan, “New Aircraft Carrier ‘Under Construction,”’ Global Times ( via 
http://www.ecns.cn), January 20, 2014. 

45 Staff Reporter, “PLA Could Commission Four Carrier Battle Groups: Kanwa,” Want China Times 
(www.wantchinatimes.com), May 28, 2014. 
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The Moscow-based Military Parade has revealed more details on China’s secretive 
construction of indigenous aircraft carriers in Dalian and Shanghai. 

In an [sic] report on Feb. 28, the Russian website said that the first vessel — known as 001 A 
and designed by the China Shipbuilding Industry Corporation — is being built in Dalian in 
northeast China’s Liaoning province and will be equipped with a steam catapult. The new 
carrier is expected to have a greater tonnage than China’s first aircraft carrier, the Liaoning, 
which was originally a Soviet-era Admiral Kuznetsov-class carrier purchased from Ukraine 
in 1998. 

The second vessel — known as 002 — under construction at Jiangnan shipyard on Shanghai’s 
Changxing island, will be China’s first nuclear-powered aircraft carrier, the report said. The 
size of the 002 will be similar to the USS Kitty Hawk with a tonnage of 61,351, and will be 
5% larger than the 001 A. 

Both vessels have been designed based on blueprints of the unfinished Soviet Ulyanovsk- 
class aircraft carrier, according to Military Parade. The 002 will be fitted with four steam 
catapults, while the 001 A will only have two. The 001 A is likely to be named after the 
northeastern province of Shandong, similar to the Liaoning, which was also named after a 
Chinese province. 

The Shandong aircraft carrier may enter service with the PLA Navy as soon as 2018, the 
report said, adding that China plans to build a total four aircraft carriers. Once completed, the 
PLA Navy would be able to establish four carrier battle groups to expand its maritime 
influence in the South China Sea and Western Pacific. 46 



Carrier-Based Aircraft 

China has developed a carrier-capable fighter, called the J-15 or Flying Shark, that can operate 
from the Liaoning (Figure 6). DOD states that 

The J-15 aircraft conducted its first takeoffs and landings from the Liaoning on November 
26, 2012. Subsequently, at least two aircraft conducted multiple landings and takeoffs from 
the ship. The J-15 carrier-based fighter is the Chinese version of the Russian Su-33. The J-15 
is designed for ski-jump takeoffs and arrested landings, as required by the configuration of 
the Liaoning. Although the J-15 has a land-based combat radius of 1200 km, the aircraft will 
be limited in range and armament when operating from the carrier, due to limits imposed by 
the ski-jump takeoff and arrested carrier landings. 47 



46 Staff Reporter, “Work Well Underway on China’s Two New Aircraft Carriers: Military Parade,” 
WantChinaTimes.com, March 2, 2014. 

47 2013 DOD CMSD, pp. 65-66. 
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Figure 6.J-I5 Carrier-Capable Fighter 




Source: Zachary Keck, “China’s Carrier-Based J- 1 5 Likely Enters Mass Production,” The Diplomat 
(http://thediplomat.com), September 14, 2013. 

In a September 14, 2013, blog post, one U.S. observer, noting recent press reports from China, 
stated that 

A number of recent reports in Chinese state-run media indicate that the country’s carrier- 
based J-15 multirole fighter jets have entered mass production. 

The Shenyang J-15 (also called Flying Shark) is China’s carrier-based fighter aircraft. It was 
reversef-] engineered from a Russian Sukhoi Su-33 that China acquired from Ukraine, 
although it reportedly is equipped with some indigenous weapons, avionics and other 
features that Beijing claims greatly enhances its capabilities.... 

Although hardly conclusive, the reports strongly suggest that mass production of the J-15 has 
begun, or at least that the Communist Party wants to create that impression.... 

Meanwhile, one of the other J-15 articles that appeared on the People’s Daily website 
compared it favorably relative to other countries’ carrier-based aircraft. Indeed, Admiral Yin, 
who was also quoted in that article, is paraphrased as saying that the J-15 “reaches a similar 
level to the U.S. F/A-18C/D Super Hornet” and is superior in terms of its air combat 
capability. 

However, Want China Times flags a Xinhua report that quotes Sun Cong, the J-15s designer, 
noting that currently the aircraft cannot launch attacks against ships and ground targets when 
taking off from the Liaoning. That is because the aircraft carrier utilizes a ski-jump ramp and 
the J-15 would be too heavy to take off if it was carrying air-to-surface missiles and bombs. 
Thus, until the Navy acquires a Catapult-Assisted Take-Off But Arrested-Recovery 
(CATOBAR) carrier, the J-15, which is a multirole fighter, will be limited primarily to air 
superiority operations (and ship defense). 
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Notably, one of the People’s Daily reports observed that the J-15’s “front wheel is suitable 
for catapult launch similar to the carrier-based fighter of the U.S. Navy. The catapult launch 
was taken into consideration at the beginning of its design.” 4 * 

A September 28, 2013, press report stated: 

In an unusual departure for mainland Chinese-language media, the Beijing-based Sina 
Military Network (SMN) criticized the capabilities of the carrier-borne J- 15 Flying Shark as 
nothing more than a “flopping fish.”... 

What sounded more like a rant than analysis, SMN, on Sept. 23, reported the new J- 1 5 was 
incapable of flying from the Liaoning with heavy weapons, “effectively crippling its attack 
range and firepower.” 

The fighter can take off and land on the carrier with two YJ-83K anti-ship missiles, two PL-8 
air-to-air missiles, and four 500-kilogram bombs. But a weapons "load exceeding 12 tons 
will not get it off the carrier’s ski jump ramp.” This might prohibit it from carrying heavier 
munitions such as PL- 12 medium-range air-to-air missiles. 

To further complicate things, the J-15 can carry only two tons of weapons while fully fueled. 
“This would equip it with no more than two YJ-83K and two PL-8 missiles,” thus the “range 
of the YJ-83K prepared for the fighter will be shorter than comparable YJ-83K missiles 
launched from larger PLAN [People’s Liberation Army Navy] vessels. The J-15 will be 
boxed into less than 120 [kilometers] of attack range.”... 

Built by the Shenyang Aircraft Corporation, the J-15 is a copy of the Russian-made Su-33. 
China acquired an Su-33 prototype from the Ukraine in 2001. Avionics are most likely the 
same as the J-l IB (Su-27). In 2006, Russia accused China of reverse engineering the Su-27 
and canceled a production license to build 200 Su-27s after only 95 aircraft had been built. 

Vasily Kashin, a China military specialist at the Moscow-based Centre for Analysis of 
Strategies and Technologies, suggests the J-15 might be a better aircraft than the Su-33. “I 
think that there might be some improvements because electronic equipment now weighs less 
than in the 1990s,” he said. It could also be lighter due to new composites that China is using 
on the J-l IB that were not available on the original Su-33. 

Despite improvements, Kashin wonders why the Chinese bothered with the Su-33 given the 
fact that Russia gave up on it. Weight problems and other issues forced the Russians to 
develop the MiG-29K, which has better power-to-weight ratio and can carry more weapons. 
“Of course, when the Chinese get their future carriers equipped with catapults, that limitation 
will not apply and they will be able to fully realize Su-33/J-15 potential — huge range and 
good payload,” Kashin said. 

The Liaoning is the problem. The carrier is small — 53,000 tons — and uses a ski jump. From 
Russia’s experience, “taking off from the carrier with takeoff weight exceeding some 26 tons 
is very difficult,” Kashin said. 



4S Zachary Keck, “China’s Carrier-Based J-15 Likely Enters Mass Production,” The Diplomat (http://thediplomat.com), 
September 14, 2013. Press reports cited in this blog post (via live links) include: “With A Service Lifespan of About 30 
Years, J-15 To Have Stable Performance Once in mass Production,” People ’s Daily Online, September 10, 2013; “J-15 
Better Than U.S. F/A-18 In Terms Of Air Action, Slightly Inferior In Terms Of Attack Against Sea Targets,” People ’s 
Daily Online, September 10, 2013; “J-15 A Major Threat to US (But Can’t Take Off With Payload),” 
WantChinaTimes.com, September 13, 2013. 
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Roger Cliff, a China defense specialist for the Center for Strategic and Budgetary 
Assessments in Washington, said this is “one of the reasons why sky-jump carriers can’t be 
considered to be equivalent to full-size carriers with catapults.” 

A number of unanswered questions are raised by the SMN report, Kashin said, including the 
amount of fuel on board, carrier speed, wind speed and direction. 

Cliff also raises issues with SMN’s conclusions, “it doesn’t make sense to me that the J-15 
can take off with YJ-83sbut not PL- 12s, since the YJ-83 weighs about 1,800 pounds and the 
PL-12 weighs about 400 pounds.” 

A possible answer is that it was unable to take off with both. “The article says that it can only 
carry ‘two tons’ of missiles and munitions when fully fueled, which is 4,400 pounds, and two 
YJ-83s plus two PL-8s would weigh over 4,000 pounds, leaving no margin for any PL-12s. 
But 1 don’t see why it couldn’t take off with PL-12s if it wasn’t carrying YJ-83s.” Cliff 
concludes that the J-15 should be capable of carrying PL- 12s when it is flying purely air-to- 
air missions and that “it probably just can’t carry PL-12s when it is flying a strike mission.” 49 



Potential Roles, Missions, and Strategic Significance 

Although aircraft carriers might have some value for China in Taiwan-related conflict scenarios, 
they are not considered critical for Chinese operations in such scenarios, because Taiwan is within 
range of land-based Chinese aircraft. Consequently, most observers believe that China is 
acquiring carriers primarily for their value in other kinds of operations, and to symbolize China’s 
status as a leading regional power and major world power. DOD stated in 201 1 that, “Given the 
fact that Taiwan can be reached by land-based aviation, China’s aircraft carrier program would 
offer very limited value in a Taiwan scenario and would require additional naval resources for 
protection. However, it would enable China to extend its naval air capabilities elsewhere.” 50 

Chinese aircraft carriers could be used to impress or intimidate foreign observers, and for power- 
projection operations, particularly in scenarios that do not involve opposing U.S. forces. 51 
Chinese aircraft carriers coidd also be used for humanitarian assistance and disaster relief 
(HA/DR) operations, maritime security operations (such as anti-piracy operations), and non- 
combatant evacuation operations (NEOs). Politically, aircraft carriers could be particularly 
valuable to China for projecting an image of China as a major world power, because aircraft 
carriers are viewed by many as symbols of major world power status. In a combat situation 
involving opposing U.S. naval and air forces, Chinese aircraft carriers would be highly vulnerable 
to attack by U.S. ships and aircraft, but conducting such attacks could divert U.S. ships and 
aircraft from performing other missions in a conflict situation with China. 52 



49 Wendell Minnick, “Chinese Media Takes Aim at J-15 Fighter,” DefenseNews.com, September 28, 2013. See also 
“China’s Got an Aircraft Carrier — What About the Air Wing?” War is Boring (https://medium.com/war-is-boring), 
undated but apparently posted in early March 2014. 

50 2011 DOD CMSD, p. 38. 

51 For a discussion, see, for example, Bryan McGrath and Seth Cropsey, “The Real Reason China Wants Aircraft 
Carriers, China’s Carrier Plans Target U.S. Alliances, Not Its Navy,” Real Clear Defense ( www.realcleardefense.com ), 
April 10, 2014. 

52 For further discussion, see Andrew Erickson and Gabe Collins, “The ‘Flying Shark’ Prepares to Roam the Seas: pros 
and cons [for China] of China’s aircraft carrier program,” China SignPost, May 18, 201 1, 5 pp.; Aaron Shraberg, 
“Near-Term Missions for China’s Maiden Aircraft Carrier,” China Brief June 17, 201 1: 4-6; and Andrew S. Erickson, 
Abraham M. Denmark, and Gabriel Collins, “Beijing’s ‘Starter Carrier’ and Future Steps,” Naval War College Review, 
(continued...) 
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Surface Combatants 

China since the early 1 990s has purchased four Sovremenny-class destroyers from Russia and put 
into service 1 0 new classes of indigenously built destroyers and frigates (some of which are 
variations of one another) that demonstrate a significant modernization of PLANavy surface 
combatant technology. DOD states that China’s new destroyers and frigates “provide a significant 
upgrade to the PLA Navy’s area air defense capability, which will be critical as it expands 
operations into ‘distant seas’ beyond the range of shore-based air defense.” 53 China reportedly is 
also building a new class of corvettes (i.e., light frigates) and has put into service a new kind of 
missile-armed fast attack craft that uses a stealthy catamaran hull design. China may also be 
planning to build a new cruiser design. ONI states that 

Less than a decade ago China’s surface force could be characterized as an eclectic mix of 
vintage, modem, converted, imported, and domestic platforms utilizing a variety weapons 
and sensors and with widely ranging capabilities and varying reliability. By the second 
decade of the 2000s, surface ship acquisition had shifted entirely to Chinese designed units, 
equipped primarily with Chinese weapons and sensors, though some engineering 
components and subsystems remain imported or license-produced in-country.... 

The PLA(N) surface force has made particularly strong gains in anti-surface warfare 
(ASuW), with sustained development of advanced anti-ship cruise missiles (ASCMs) and 
over-the-horizon targeting systems. 54 



Press Reports of Potential New Type 055 Cruiser 

Photographs showing the mockup of what appears to be the deckhouse (i.e., “superstructure”) of 
a large surface combatant have led some observers to conclude that China may be planning to 
build a new cruiser, perhaps called the Type 055, that might displace of roughly 10,000 tons. 55 If 
China is planning to build a cruiser, that would make China the only country known to be 
planning to build a ship referred to as a cruiser. The U.S. Navy’s most recent cruiser was procured 
in FY1988 and entered service in 1994, and the Navy’s 30-year shipbuilding plan includes no 
ships identified as cruisers. The three Zumwalt (DDG-1000) class destroyers currently being built 
for the U.S. Navy, however, will each displace more than 15,000 tons. The U.S. Navy’s other 
cruisers and destroyers have displacements of 9,000 to 9,500 tons. 



(...continued) 

Winter 2012: 15-55. 

53 2013 DOD CMSD, p. 7. 

54 [Hearing on] Trends in China’s Naval Modernization [before] US China Economic and Security Review 
Commission^] Testimony [of] Jesse L. Karotkin, [Senior Intelligence Officer for China, Office of Naval Intelligence, 
January 30, 2014], accessed February 12, 2014, p. 3. 

45 David Axe, “Looks Like China’s Building a Giant New Warship, Possible Missile Cruiser Could Outweigh Rival 
Surface Combatants,” War Is Boring ( https://medium.com/war-is-boring ), undated; David Axe, “New Chinese 
Cruiser — Not as Big as We Thought, But Still Pretty Big,” War Is Boring ( https://medium.com/war-is-horing ), 
undated; Bill Gertz, “China Reveals New Carrier Jet Prior to Hagel Visit,” The Washington Free Beacon, April 9, 
2014; Jeffrey Lin and P.W. Singer, “Learning More About China’s New Massive Warship Plan (055 Cruiser), Popular 
Science ( www.popsci.com ), May 1, 2014; Bill Gertz, “Inside the Ring: China’s Missile Cruiser A Major Step To Naval 
Warfare Buildup,” Washington Times ( www.washingtontimes.com ), May 7, 2014. 
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Sovremenny-Class Destroyers 

China in 1996 ordered two Sovremenny-class destroyers from Russia; the ships entered service in 
1 999 and 200 1 . China in 2002 ordered two additional Sovremenny-class destroyers from Russia; 
the ships entered service in 2005 and 2006. Sovremenny-class destroyers are equipped with the 
Russian-made SS-N-22 Sunburn ASCM, a highly capable ASCM. 



Six New Indigenously Built Destroyer Classes 

China since the early 1990s has put into service six new classes of indigenously built destroyers, 
two of which are variations of another. The classes are called the Luhu (Type 052), Luhai (Type 
05 IB), Luyang I (Type 052B), Luyang 11 (Type 052C), the Luyang 111 (Type 052D), and Louzhou 
(Type 05 1C) designs. Compared to China’s remaining older Luda (Type 051) class destroyers, 
which entered service between 1971 and 1991, these six new indigenously built destroyer classes 
are substantially more modem in terms of their hull designs, propulsion systems, sensors, 
weapons, and electronics. The Luyang 11-class ships (Figure 7) and the Luyang 111-class ships 
appear to feature phased-array radars that are outwardly somewhat similar to the SPY- 1 radar 
used in the U.S. -made Aegis combat system. Like the older Luda-class destroyers, these six new 
destroyer classes are armed with ASCMs. 



Figure 7. Luyang II (Type 052C) Class Destroyer 




Source: Photograph provided to CRS by Navy Office of Legislative Affairs, December 2010. 



As shown in Table 2, China between 1994 and 2007 commissioned only one or two ships in its 
first four new indigenously built destroyers classes, suggesting that these classes were intended as 
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stepping stones in a plan to modernize the PLA Navy’s destroyer technology incrementally before 
committing to larger-scale series production of Luyang 11- and Luyang 111-class destroyers. As 
shown in Table 2, after commissioning no new destroyers in 2008-2012, commissionings of new 
Luyang 11- and Luyang 111-class destroyers appear to have resumed. Regarding the 2008-2012 
gap in commissionings, one observer states, “The relocation of JiangNan shipyard and 
indigenization of DA80/DN80 gas turbine (QC-280) delayed the production of follow-on units 
[of Luyang 11-class destroyers] for several years.” 56 In March 2014, it was reported that China had 
commissioned its first Luyang 111 class destroyer into service, and that a second is on sea trials. 57 

Table 2. PLA Navy Destroyer Commissionings 

Actual (1994-2012) and Projected (2013-2014) 

Sovre- Luyang 



menny Luhu Luhai 

(Russian- (Type (Type 
made) 052) 05 1 B) 


Luyang Lyugang II Louzhou 

1 (Type (Type (Type 

052B) 052C) 05 1C) 


III 

(Type 

052D) 


Annual 

total 


Cumulative 

total 


1994 1 






1 


1 


1995 






0 


1 


1996 1 






1 


2 


1997 






0 


2 


1998 






0 


2 


1999 1 1 






2 


4 


2000 






0 


4 


2001 1 






1 


5 


2002 






0 


5 


2003 






0 


5 


2004 


2 1 




3 


8 


2005 1 


1 




2 


10 


2006 1 


1 




2 


12 


2007 


1 




1 


13 


2008 






0 


13 


2009 






0 


13 


2010 






0 


13 


2011 






0 


13 


2012 






0 


13 


2013 


3 


2 


5 


18 


2014 


1 


nla 1 


nla 


nla 


Source: Jane’s Fighting Ships 2013-2014, and previous editions. 



a. Jane’s Fighting Ships 20/3-2014 states that a total of 10 Luyang Ill-class ships is expected. 
DOD states that 



56 Blog entry entitled “2012 in Review,” December 28, 2012, accessed March 21, 2013 at 
http ://www. informationdissemination.net/20 12/12/201 2-in-review.html . 

77 Ridzwan Rahmat, “PLAN Commissions First Type 052D DDG, Puts Second on Sea Trials,” IHS Jane ’s 360 
( www.janes.com ), March 23, 2014. 
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Construction of the LUYANG II-class DDG[s] (Type 052C) continued [over the past year], 
with one ship entering service in 2012, and an additional three ships under various stages of 
construction and sea trials, bringing the total number of ships of this class to six by the end 
of 2013. Additionally, China launched the lead ship in a follow-on class, the LUYANG Ill- 
class DDG (Type 052D), which will likely enter service in 2014. The LUYANG III 
incorporates the PL A Navy’s first multipurpose vertical launch system, likely capable of 
launching ASCM, land attack cruise missiles (LACM), surface-to-air missiles (SAM), and 
anti-submarine rockets. China is projected to build more than a dozen of these ships to 
replace its aging LUDA-class destroyers (DD[s]). 58 



Four New Indigenously Built Frigate Classes 

China since the early 1 990s has put into service four new classes of indigenously built frigates, 
two of which are variations of two others. The classes are called the Jiangwei I (Type 053 H2G), 
Jiangwei II (Type 053H3), Jiangkai I (Type 054), and Jiangkai II (Type 054A) designs. Compared 
to China’s remaining older Jianghu (Type 053) class frigates, which entered service between the 
mid-1970s and 1989, the four new frigate classes feature improved hull designs and systems, 
including improved AAW capabilities. As shown in Table 3, production of Jiangkai II-class ships 
(Figure 8) continues, and Jane’s projects an eventual total of at least 16. 



Figure 8. Jiangkai II (Type 054A) Class Frigate 




Source: Photograph provided to CRS by Navy Office of Legislative Affairs, December 2010. 



58 2103 DOD CMSD, p. 7. 
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DOD states that “China has continued the construction of the workhorse JIANGKAI II-class 
FFG[s] (Type 054A), with 12 ships currently in the fleet and six or more in various stages of 
construction, and yet more expected.” 59 

Table 3. PLA Navy Frigate Commissionings 



Actual (1991-2012) and Projected (2013-2014) 





Jiangwei 1 (Type 
053 H2G) 


Jiangwei II 
(Type 053H3) 


Jiangkai 1 
(Type 054) 


Jiangkai II 
(Type 054A) 


Annual 

total 


Cumulative 

total 


1991 


1 








1 


1 


1992 


1 








1 


2 


1993 


1 








1 


3 


1994 


1 








1 


4 


1995 










0 


4 


1996 










0 


4 


1997 










0 


4 


1998 




1 






1 


5 


1999 




4 






4 


9 


2000 




1 






1 


10 


2001 










0 


10 


2002 




2 






2 


12 


2003 










0 


12 


2004 




1 






1 


13 


2005 




1 


1 




2 


15 


2006 






1 




1 


16 


2007 










0 


16 


2008 








4 


4 


20 


2009 










0 


20 


2010 








3 


3 


23 


201 1 








2 


2 


25 


2012 








4 


4 


29 


2013 








3 


3 


32 


2014 








2 a 


2 


34 



Source: Jane’s Fighting Ships 20/3-2014, and previous editions. 

a. Jane’s Fighting Ships 20 1 3-201 4 states that a total of 20 Jiangkai ll-class ships is expected. 



Type 056 Corvette 

China is building a new type of corvette (i.e., a light frigate, or FFL) called the Jiangdao class or 
Type 056 (Figure 9). Jane’s Fighting Ships 2013-2014 states that seven of these ships were 
commisioned into service in 2013, that five more are expected to be commissioned into service in 
2014, and that “a class of at least 30 is expected if the class is to consolidate replacement of older 



59 2013 DOD CMSD, p. 7. 



Congressional Research Service 



27 



China Naval Modernization: Implications for U.S. Navy Capabilities 



classes such as the Jianghu-class frigates and Houxin-class attack craft.” 60 DOD states that 
“China may build 20 to 30 of this class.” 61 



Figure 9. Type 056 Corvette 

Shown under construction 




Source: Blog entry entitled “PLAN’S New Type 056 Class,” August 12, 2012, accessed October 12, 2012, at 
http://www.informationdissemination.net/20 1 2/08/plans-new-type-056-class.html. 



One observer states that 

The [Type] 056 program seems to follow an even more aggressive production schedule than 
[Type] 022 FACs [fast attack craft]. We are seeing four shipyards (HuDong, HuangPu, 
WuChang and LiaoNan) producing [Type] 056s simultaneously before the first [Type] 056 
was ever launched. In fact, the first [Type] 056 launched from both HP and HD shipyard had 
their funnels and the bow section reworked after they were already launched. 62 



Houbei (Type 022) Fast Attack Craft 

As an apparent replacement for at least some of its older fast attack craft, or FACs (including 
some armed with ASCMs), China in 2004 introduced a new type of ASCM-armed fast attack 
craft, called the Houbei (Type 022) class (Figure 10), that uses a stealthy, wave -piercing, 
catamaran hull. 6 ’ Each boat can carry eight C-802 ASCMs. The Houbei class was built in at least 



60 Jane ’s Fighting Ships 2013-2014, p. 147. 

61 2013 DOD CMSD, p. 7 

62 Blog entry entitled “2012 in Review,” December 28, 2012, accessed March 21, 2013 at 
http://www.informationdissemination.net/2012/12/2012-in-review.html. 

63 For an article discussing how the Type 022 design appears to have been derived from the designs of Australian high- 
speed femes, see David Lague, “Insight: From a Ferry, a Chinese Fast-Attack Boat,” Reuters, June 1, 2012. 
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six shipyards; construction of the design appeared to stop in 2009 after a production run of about 
60 units. 



Figure 10. Houbei (Type 022) Class Fast Attack Craft 

With an older Luda-class destroyer behind 




Source: Photograph provided to CRS by Navy Office of Legislative Affairs, December 2010. 



Surface Ships Operated hy Non-PLAN Maritime Law Enforcement Agencies 

In addition to the PLAN surface combatants discussed above, China operates numerous 
additional surface ships in maritime law enforcement (MLE) agencies that are outside the PLAN. 
China in 2013 consolidated four of its six MLE agencies into a new China Coast Guard (CCG). 
China usually uses CCG ships, rather than PLAN ships, to assert and defend its maritime 
territorial claims and fishing interests in the South China Sea and East China Sea, although PLAN 
ships are available as backup forces. PLAN ships have also conducted exercises in parts of the 
South China Sea that appear intended, at least in part, at asserting China’s claims over those 
waters. While China’s CCG ships are often unarmed or lightly armed, they can nevertheless be 
effective in confrontations with unarmed fishing vessels or other ships. China is rapidly 
modernizing its inventory of CCG ships, and some of China’s newest CCG ships are relatively 
large. Figure 11 shows a picture of a CCG ship. 
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Figure I I . China Coast Guard Ship 




Source: Picture accompanying Jeff. W. Benson, “Clash for Naval Power in the Asia Pacific,” USNI News 
(http:linews.usni.org), November 25, 2013, accessed May 23, 2014. 



Yuzhao (Type 071) Amphibious Ship 

China has put into service a new class of amphibious ships called the Yuzhao or Type 071 class 
(Figure 12). Jane’s Fighting Ships 2013-2014 states that the first three ships in the class were 
commissioned into service in 2007, 2011, and 2012, and that a potential fourth ship in the class 
“is reported to be under consideration.” 64 

The Type 071 design has an estimated displacement of more than 18,500 tons, 65 compared with 
about 15,900 tons to 16,700 tons for the U.S. Navy’s Whidbey Island/Harpers Ferry (LSD-41/49) 
class amphibious ships, which were commissioned into service between 1985 and 1998, and 
about 25,900 tons for the U.S. Navy’s new San Antonio (LPD-17) class amphibious ships, the 
first of which was commissioned into service in 2006. 



64 Jane ’s Fighting Ships 2013-2014, p. 152. 

65 Unless otherwise indicated, displacement figures cited in this report are full load displacements. Jane ’s Fighting 
Ships 2013-2014, p. 152, does not provide a full load displacement for the Type 071 class design. Instead, it provides a 
standard displacement of 18,500 tons. Full load displacement is larger than standard displacement, so the full load 
displacement of the Type 071 design is more than 18,500 tons. 
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Figure l2.Yuzhao (Type 071) Class Amphibious Ship 

With two Houbei (Type 022) fast attack craft behind 




Source: Photograph provided to CRS by Navy Office of Legislative Affairs, December 2010. 



Reported Potential Type 081 Amphibious Ship 

According to one press report, China has begun construction of a larger amphibious ship, called 
the Type 081 LHD. 66 Jane’s Fighting Ships 2013-2014 states that construction of the ship is 
“under consideration”; 67 DOD states that construction will begin “within the next five years.” 68 
Jane’s Fighting Ships 2013-2014 states that the ship, if built, might displace about 20,000 tons; 69 
the press report cited above stating that construction of the ship has begun states that it might 
displace 35,000 tons. 70 By comparison, U.S. Navy LHD/LHA-type amphibious assault ships 
displace 41,000 to 45,000 tons. Figure 13 shows an unconfirmed conceptual rendering of a 
possible design for the Type 081 LHD. 



66 Kyodo News International, “China Building 1 st Amphibious Assault Ship in Shanghai,” GlobalPost 
( www.globalpost.com ), August 26, 2013. 

67 Jane ’s Fighting Ships 2013-2014, p. 152. 

68 2013 DOD CMSD, p. 39. 

69 Jane ’s Fighting Ships 2013-2014, p. 152. 

7U Kyodo News International, “China Building 1 st Amphibious Assault Ship in Shanghai,” GlobalPost 
( www.globalpost.coyn ), August 26, 2013. 
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Figure 1 3. Type 081 LHD (Unconfirmed Conceptual Rendering of a Possible Design) 







Source: Global Times Forum, accessed July 31, 2012, at http://forum.globaltimes.cn/forum/showthread. php?p= 
72083. 



Potential Roles for Type 071 and Type 081 Ships 

Although larger amphibious ships such as the Type 071 and the Type 081 would be of value for 
conducting amphibious landings in Taiwan-related conflict scenarios, some observers believe that 
China is building such ships more for their value in conducting other operations, such as 
operations for asserting and defending China’s territorial claims in the East China Sea and South 
China Sea, humanitarian assistance and disaster relief (HA/DR) operations, maritime security 
operations (such as anti-piracy operations), and non-combatant evacuation operations (NEOs). 
Politically, larger amphibious ships can also be used for naval diplomacy (i.e., port calls and 
engagement activities) and for impressing or intimidating foreign observers. 

DOD states that “The PLANavy currently lacks the massive amphibious lift capability that a 
large-scale invasion of Taiwan would require,” 71 and that “China does not appear to be building 
the conventional amphibious lift required to support such a campaign.” 72 



71 2013 DOD CMSD, p. 58. 

72 2013 DOD CMSD, p. 57. 
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Air Cushioned Landing Craft 

In June 2013, it was reported that China in May 2013 had taken delivery of four large, Ukrainian- 
made air-cushioned landing craft (LCACs). The craft reportedly have a range of 300 nautical 
miles, a maximum speed of 63 knots, and a payload capacity of 150 tons. Some experts 
reportedly discounted the operational utility of the LCACs, describing them as “giant toys.” 73 

Land-Based Aircraft and Unmanned Aerial Vehicles (UAVs) 

Land-Based Aircraft 

China has introduced modem land-based fighters and strike fighters into the PL A Air Force and 
PLA Naval Air Force. These include Russian-made Su-27s and Su-30s and indigenously 
produced J-lOs and J-l Is. At least some of the strike fighters are or will be armed with modem 
ASCMs. China’s land-based naval aircraft inventory includes, among other things, 24 Russian- 
made Su-30 MKK 2 Fla nk er land-based fighters, whose delivery was completed in 2004. The Su- 
30 is a derivative of the Su-27. Some of the Su-30s might eventually be fitted with the Russian- 
made AS-17A/B ASCM. (China’s air force operates at least 150 Su-27s; these aircraft could be 
used for fleet-defense operations.) China’s navy also operates 100 ASCM-armed JH-7 land-based 
fighter-bombers that were delivered between 1998 and 2004, and older ASCM-armed land-based 
maritime bombers. 

China in January 2011 reportedly began testing a stealthy, land-based, fighter-type aircraft, called 
the J-20. Some observers believe, based on the aircraft’s size and design, that it might be intended 
as a land-based strike aircraft for attacking ships at sea. 74 

China in June 2012 reportedly reached agreement with Russia to license-produce long-range TU- 
22 Backfire bombers; the planned force of 36 Backfires would be armed with ASCMs. 75 



UAVs 

DOD states that “acquisition and development of longer-range unmanned aerial vehicles 
(UAV[s]), including the BZK-005, and unmanned combat aerial vehicles (UCAV[s]), will 



73 Minnie Chan, “Experts Dismiss PLA Navy’s Landing Craft From Ukraine as Giant Toys,” South China Morning 
Post , June 25, 2013. 

74 See, Bill Sweetman, “Chinese J-20 Stealth Fighter In Taxi Tests,” AviationWeek.com, January 3, 2011; Jeremy Page, 
“A Chinese Stealth Challenge,” Wall Street Journal, January 5, 201 1: 1; Phil Stewart, “U.S. Downplays Chinese 
Stealth Fighter Status,” Reuters.com, January 5, 201 1; Agence France-Presse, “US Downplays Concern Over Chinese 
Stealth Fighter,” DefenseNews.com, January 6, 201 1 ; Tony Capaccio, “China’s J-20 Stealth Fighter Meant to Counter 
F-22, F-35, U.S. Navy Says,” Bloomberg.com, January 6, 201 1; David A. Fulgham, et al, “Stealth Slayer?” Aviation 
Week & Space Technology, January 17, 2011: 20-21, Andrew S. Erickson and Gabriel B. Collins, “China’s New 
Project 718/J-20 Fighter: Development outlook and strategic implications,” China SignPost, January 17, 2011, 13 pp.; 
Dave Majumdar, “U.S. Opinions Vary Over China’s Stealthy J-20,” Defense News, January 24, 2011: 16; Stephen 
Trimble, “J-20: China’s Ultimate Aircraft Carrier-Killer?” The DEW Line ( www.flightglobal.com ), February 9, 201 1 ; 
Carlo Kopp, “An Initial Assessment of China’s J-20 Stealth Fighter,” China Brief, May 6, 201 1 : 9-11; David Axe, 
“Stealth Fighter or Bomber?” The Diplomat (http://the-diplomat.com), July 26, 2011; Bill Sweetman, “Chinese J-20 
Stealth Fighter Advances,” A viation Week Defense Technology International, January 31, 2012. 

75 Norman Friedman, “Back(fire) to the Future,” U.S. Naval Institute Proceedings, August 2012: 90-91. 
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increase China’s ability to conduct long-range reconnaissance and strike operations.” 76 A 
September 21, 2013, press report states: 

The government and military are striving to put China at the forefront of drone 
manufacturing, for their own use and for export, and have made an all-out push to gather 
domestic and international technology to support the program.... 

China is now dispatching its own drones into potential combat arenas. Every major arms 
manufacturer in China has a research center devoted to drones, according to Chinese and 
foreign military analysts. Those companies have shown off dozens of models to potential 
foreign buyers at international air shows. 

Chinese officials this month sent a drone near disputed islands administered by Japan; 
debated using a weaponized drone last year to kill a criminal suspect in Myanmar; and sold 
homemade drones resembling the Predator, an American model, to other countries for less 
than a million dollars each. Meanwhile, online photographs reveal a stealth combat drone, 
the Lijian, or Stealth Sword, in a runway test in May. 

Military analysts say China has long tried to replicate foreign drone designs. Some Chinese 
drones appearing at recent air shows have closely resembled foreign ones. Ian M. Easton, a 
military analyst at the Project 2049 Institute in Virginia, said cyberespionage was one tool in 
an extensive effort over years to purchase or develop drones domestically using all available 
technology, foreign and domestic. 

The Chinese military has not released statistics on the size of its drone fleet, but a Taiwan 
Defense Ministry report said that as of mid-201 1, the Chinese Air Force alone had more than 
280 drone units, and analysts say the other branches have thousands, which means China’s 
fleet count is second only to the 7,000 or so of the United States. “The military significance 
of China’s move into unmanned systems is alarming,” said a 2012 report by the Defense 
Science Board, a Pentagon advisory committee.... 

A signal moment in China’s drone use came on Sept. 9, when the navy sent a surveillance 
drone near the disputed Diaoyu Islands, which Japan administers and calls the Senkakus. 
Japanese interceptor jets scrambled to confront it. This was the first time China had ever 
deployed a drone over the East China Sea. The Chinese Defense Ministry said “regular 
drills” had taken place “at relevant areas in the East China Sea, which conform to relevant 
international laws and practices.” 

The drone appeared to be a BZK-005, a long-range aircraft used by the Chinese Navy that 
made its public debut in 2006 at China’s air show in Zhuhai, said an American official.... 

“I think this is really just the beginning of a much broader trend we’re going to see — for 
China to increase its ability to monitor the East China Sea and the Western Pacific, beyond 
the Philippines, and to increase the operational envelope of their strike capabilities,” [Mr. 
Easton] said.... 

Chinese strategists have discussed using drones in attack situations if war with the United 
States were to break out in the Pacific, according to the Project 2049 report. Citing Chinese 
military technical material, the report said the People’s Liberation Army’s “operational 



76 2013 DOD CMSD, p. 95. See also Ian M. Easton and L.C. Russell Hsiao, The Chinese People ’s Liberation Army ’s 
Unmanned Aerial Vehicle Project: Organizational Capacities and Operational Capabilities, Project 2049 Institute, 
March 1 1, 2013, 28 pp.; Bill Gertz, “Game of Drones,” Washington Free Beacon, March 26, 2013. 
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thinkers and scientists envision attacking U.S. aircraft-carrier battle groups with swarms of 
multimission U.A.V.’s in the event of conflict .” 77 



Nuclear and Electromagnetic Pulse (EMP) Weapons 

A July 22, 2011, press report states that “China’s military is developing electromagnetic pulse 
weapons that Beijing plans to use against U.S. aircraft carriers in any future conflict over Taiwan, 
according to an intelligence report made public on Thursday [July 21].... The report, produced in 
2005 and once labeled ‘secret,’ stated that Chinese military writings have discussed building low- 
yield EMP warheads, but ‘it is not known whether [the Chinese] have actually done so.’” 78 

Maritime Surveillance and Targeting Systems 

China reportedly is developing and deploying maritime surveillance and targeting systems that 
can detect U.S. ships and submarines and provide targeting information for Chinese ASBMs and 
other Chinese military units. These systems reportedly include land-based over-the-horizon 
backscatter (OTH-B) radars, land-based over-the-horizon surface wave (OTH-SW) radars, 
electro-optical satellites, radar satellites, and seabed sonar networks. 79 DOD states that 

The PLA Navy is also improving its over-the-horizon (OTH) targeting capability with sky 
wave and surface wave OTH radars, which can be used in conjunction with reconnaissance 
satellites to locate targets at great distances from China (thereby supporting long-range 
precision strikes, including employment of ASBMs ). 80 



Chinese Naval Operations Away from Home Waters 

Chinese navy ships in recent years have begun to conduct operations away from China’s home 
waters. Although many of these operations have been for making diplomatic port calls, some of 
them have been for other purposes, including in particular anti-piracy operations in waters off 
Somalia. DOD states that 

China has become more involved in HA/DR [humanitarian assistance/disaster relief] 
operations in response to the [Chinese military’s] “New Historic Missions.” China’s 
ANWEI-class military hospital ship (the Peace Ark) has deployed throughout East Asia and 
to the Caribbean.... China continues its Gulf of Aden counter-piracy deployment that began 



77 Edward Wong, “Hacking U.S. Secrets, CHina Pushes For Drones,” New York Times, September 21, 2013. 

78 Bill Gertz, “Beijing Develops Pulse Weapons,” Washington Times, July 22, 2011: 1. Except for “[July 21],” 
materials in brackets as in original. 

79 See 2011 DOD CMSD, pp. 3 and 38; Ben Blanchard, “China Ramps Up Military Use of Space With New Satellites - 
Report,” Reuters, July 1 1 , 20 1 1 ; Andrew Erickson, “Satellites Support Growing PLA Maritime Monitoring and 
Targeting Capabilities,” China Brief, February 10, 2011: 13-18; Torbjorg Hemmingsen, “Enter the Dragon: Inside 
China’s New Model Navy,” Jane ’s Navy International, May 2011: 14-16, 18, 20, 22, particularly the section on target 
tracking on pages 15-16; Simon Rabinovitch, “China’s Satellites Cast Shadow Over US Pacific Operations,” Financial 
Times , July 12, 201 1; Andrew S. Erickson, “Eyes in the Sky,” U.S. Naval Institute Proceedings, April 2010: 36-41. 

80 2013 DOD CMSD, p. 42. See also Shane Bilsborough, “China’s Emerging C4ISR Revolution,” The Diplomat 
(http://thediplomat.com), August 13, 2013, accessed September 5, 2013, at http://thediplomat.com/2013/08/13/chinas- 
emerging-c4isr-revolution/. 
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in December 2008. Outside of occasional goodwill cruises, this represents the PLA Navy’s 
only series of operational deployments beyond the immediate western Pacific region/ 1 

DOD also states that 

The PLA Navy remains at the forefront of the military’s efforts to extend its operational 
reach beyond East Asia and into what China calls the “far seas.” Missions in these areas 
include protecting important sea lanes from terrorism, maritime piracy, and foreign 
interdiction; providing humanitarian assistance and disaster relief; conducting naval 
diplomacy and regional deterrence; and training to prevent a third party, such as the United 
States, from interfering with operations off China’s coast in a Taiwan or South China Sea 
conflict. The PLA Navy’s ability to perform these missions is modest but growing as it gains 
more experience operating in distant waters and acquires larger and more advanced 
platforms. The PLA Navy’s goal over the coming decades is to become a stronger regional 
force that is able to project power across the globe for high-intensity operations over a period 
of several months, similar to the United Kingdom’s deployment to the South Atlantic to 
retake the Falkland Islands in the early 1980s. However, logistics and intelligence support 
remain key obstacles, particularly in the Indian Ocean. 

In the last several years, the PLA Navy’s distant seas experience has primarily derived from 
its ongoing counter-piracy mission in the Gulf of Aden and long-distance task group 
deployments beyond the first island chain in the western Pacific. China continues to sustain a 
three-ship presence in the Gulf of Aden to protect Chinese merchant shipping from maritime 
piracy. This operation is China’s first enduring naval operation beyond the Asia region.... 

The PLA Navy has made long-distance deployments a routine part of the annual training 
cycle. In 2012, it deployed task groups beyond the first island chain seven times with 
formations as large as seven ships. These deployments are designed to complete a number of 
training requirements, including long-distance navigation, C2, and multi-discipline warfare 
in deep sea enviromnents beyond the range of land-based air defense. 

The PLA Navy’s force structure continues to evolve, incorporating more platforms with the 
versatility for both offshore and long-distance operations/" 

Some observers believe that China may want to eventually build a series of naval and other 
military bases in the Indian Ocean — a so-called “string of pearls” — so as to support Chinese naval 
operations along the sea line of communication linking China to Persian Gulf oil sources/ 3 Other 
observers argue that although China has built or is building commercial port facilities in the 
Indian Ocean, China to date has not established any naval bases in the Indian Ocean and instead 
appears to be pursuing what U.S. officials refer to as a “places not bases” strategy (meaning a 
collection of places for Chinese navy ships to occasionally visit for purposes of refueling and 
restocking supplies, but not bases)/ 4 DOD states that 



81 2013 DOD CMSD, p. 29. 

82 2013 DOD CMSD, pp. 38-39. 

83 Bill Gertz, “China Builds Up Strategic Sea Lanes,” Washington Times, January 18, 2005, p. 1. See also Daniel J. 
Kostecka, “The Chinese Navy’s Emerging Support Network in the Indian Ocean,” China Brief, July 22, 1010: 3-5; 
Edward Cody, “China Builds A Smaller, Stronger Military,” Washington Post, April 12, 2005, p. 1; Indrani Bagchi, 
“China Eyeing Base in Bay of Bengal?” Times of India, August 9, 2008, posted online at 
http://timesofmdia.indiatimes.com/China_eyeing_base_in_Bay_of_Bengal/articleshow/3343799.cms; Eric Ellis, 

"Pearls for the Orient, ” Sydney Morning Herald, July 9, 2010. 

84 Daniel J. Kostecka, “A Bogus Asian Pearl,” U.S. Naval Institute Proceedings, April 2011: 48-52; Daniel J. Kostecka, 
(continued...) 
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Limited logistical support remains a key obstacle preventing the PLA Navy from operating 
more extensively beyond East Asia, particularly in the Indian Ocean. China desires to 
expand its access to logistics in the Indian Ocean and will likely establish several access 
points in this area in the next 10 years (potential sites include the Strait of Malacca, Lomboc 
Strait, and Sunda Strait). These arrangements will likely take the form of agreements for 
refueling, replenishment, crew rest, and low-level maintenance. The services provided will 
likely fall short of U.S. -style agreements permitting the full spectrum of support from repair 
to re-armament. 85 



Numbers of Chinese Ships and Aircraft; Comparisons to U.S. Navy 

Numbers Provided by ONI in 2013 

Table 4 shows figures provided by ONI in 2013 on numbers of Chinese navy ships in 2000, 2005, 
and 2010, and projected figures for 2015 and 2020, along with the approximate percentage of 
ships within these figures considered by ONI to be of modem design. 



Table 4. Numbers of PLA Navy Ships Provided by ONI in 2013 



Ship type 


2000 


2005 


2010 


2015 


2020 


Numbers 

Diesel attack submarines (SSs) 


60 


51 


54 


57 to 62 


59 to 64 


Nuclear-powered attack submarines (SSNs) 


5 


6 


6 


6 to 8 


6 to 9 


Ballistic missile submarines 


1 


2 


3 


3 to 5 


4 to 5 


Aircraft carriers 


0 


0 


0 


1 


1 to 2 


Destroyers 


21 


21 


25 


28 to 32 


30 to 34 


Frigates 


37 


43 


49 


52 to 56 


54 to 58 


Corvettes 


0 


0 


0 


20 to 25 


24 to 30 


Amphibious ships 


60 


43 


55 


53 to 55 


50 to 55 


Missile-armed coastal patrol craft 


100 


51 


85 


85 


85 


Approximate percent of modern design 

Diesel attack submarines 


7 


40 


50 


70 


75 


Nuclear-powered attack submarines 


0 


33 


33 


70 


100 


Destroyers 


20 


40 


50 


70 


85 


Frigates 


25 


35 


45 


70 


85 



Source: Craig Murray, Andrew Berglund, and Kimberly Hsu, China’s Naval Modernization and Implications for the 
United States, U.S.-China Economic and Security Review Commission (USCC), August 26, 2013, Figures I 



(...continued) 

“Places and Bases: The Chinese Navy’s Emerging Support Network in the Indian Ocean,” Naval War College Review, 
Winter 2011: 59-78; Daniel J. Kostecka, “Hambantota, Chittagong, and the Maldives - Unlikely Pearls for the Chinese 
Navy,” China Brief, November 19, 2010: 8-1 1; Daniel J. Kostecka, “The Chinese Navy’s Emerging Support Network 
in the Indian Ocean,” China Brief, July 22, 2010: 5. 

85 2013 DOD CMSD, p. 39. 
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through 4 on pp. 6-7. The source notes to Figures I through 4 state that the numbers and percentages “were 
provided by the U.S. Office of Naval Intelligence. U.S. Office of Naval Intelligence, PLA Navy Orders of Battle 2000- 
2020, written response to request for information provided to the U.S.-China Economic and Security Review 
Commission, Suitland, MD, June 24, 2013.” Citing this same ONI document, the USCC publication states in 
footnotes on pages 6 and 7 that “Modern submarines are those able to employ submarine-launched 
intercontinental ballistic missiles or antiship cruise missiles,” and that “Modern surface ships are those able to 
conduct multiple missions or that have been extensively upgraded since 1992.” 

Numbers Provided by ONI in 2009 

Table 5 shows figures provided by ONI in 2009 on numbers of Chinese navy ships and aircraft 
from 1990 to 2009, and projected figures for 2015 and 2020. The figures in the table lump older 
and less capable ships together with newer and more capable ships discussed above. 

Table 5. Numbers of PLA Navy Ships and Aircraft Provided by ONI in 2009 



(Figures include both older and less capable units and newer and more capable units) 





1990 


1995 


2000 


2005 


2009 


Projection for 
2015 


Projection for 
2020 


Ships 

Ballistic missile submarines 


1 


1 


1 


2 


3 


4 or 5? 


4 or 5? 


Attack submarines (SSNs and SSs) 


80 


82 


65 


58 


59 


-70 


-72 


SSNs 


5 


5 


5 


6 


6 


n/a 


nia 


SSs 


75 


77 


60 


52 


53 


nia 


nia 


Aircraft carriers 


0 


0 


0 


0 


0 


1? 


2? 


Destroyers 


14 


18 


21 


25 


26 


-26 


-26 


Frigates 


35 


35 


37 


42 


48 


-45 


-42 


Subtotal above ships 


130 


136 


124 


111 


13 6 


-146 or -147? 


-146 or -147? 


Missile-armed attack craft 


200 


165 


100 


75 


80+ 


n/a 


n/a 


Amphibious ships 


65 


70 


60 


56 


58 


n/a 


n/a 


Large ships (LPDsILHDs) 


0 


0 


0 


0 


/ 


-6? 


-6? 


Smaller ships 


65 


70 


60 


56 


57 


nia 


nia 


Mine warfare ships 


n/a 


n/a 


n/a 


n/a 


40 


n/a 


n/a 


Major auxiliary ships 


n/a 


n/a 


n/a 


n/a 


50 


n/a 


n/a 


Minor auxiliary ships and support craft 


n/a 


n/a 


n/a 


n/a 


250+ 


n/a 


n/a 


Aircraft 

Land-based maritime strike aircraft 


n/a 


n/a 


n/a 


n/a 


-145 


-255 


-258 


Carrier-based fighters 


0 


0 


0 


0 


0 


-60 


-90 


Helicopters 


n/a 


n/a 


n/a 


n/a 


-34 


-153 


-157 


Subtotal above aircraft 


n/a 


n/a 


n/a 


n/a 


-179 


-468 


-SOS 



Source: Prepared by CRS. Source for 2009, 2015, and 2020: 2009 ONI report, page 18 (text and table), page 21 
(text), and (for figures not available on pages 18 or 21), page 45 (CRS estimates based on visual inspection of 
ONI graph entitled “Estimated PLA[N] Force Levels”). Source for 1990, 1995, 2000, and 2005: Navy data 
provided to CRS by Navy Office of Legislative Affairs, July 9, 2010. 

Notes: n/a is not available. The use of question marks for the projected figures for ballistic missile submarines, 
aircraft, carriers, and major amphibious ships (LPDs and LHDs) for 2015 and 2020 reflects the difficulty of 
resolving these numbers visually from the graph on page 45 of the ONI report. The graph shows more major 
amphibious ships than ballistic missile submarines, and more ballistic missile submarines than aircraft carriers. 
Figures in this table for aircraft carriers include the Liaoning. The ONI report states on page 19 that China “will 
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likely have an operational, domestically produced carrier sometime after 2015.” Such a ship, plus the Liaoning, 
would give China a force of 2 operational carriers sometime after 2015. 

The graph on page 45 shows a combined total of amphibious ships and landing craft of about 244 in 2009, about 
261 projected for 2015, and about 253 projected for 2015. 

Since the graph on page 45 of the ONI report is entitled “Estimated PLA[N] Force Levels,” aircraft numbers 
shown in the table presumably do not include Chinese air force (PLAAF) aircraft that may be capable of attacking 
ships or conducting other maritime operations. 



Numbers Presented in Annual DOD Reports to Congress 

DOD states, “The PLANavy has the largest force of major combatants, submarines, and 
amphibious warfare ships in Asia. China’s naval forces include some 79 principal surface 
combatants, more than 55 submarines, 55 medium and large amphibious ships, and roughly 85 
missile-equipped small combatants.” 85 Table 6 shows numbers of Chinese navy ships as 
presented in annual DOD reports to Congress on military and security developments involving 
China (previously known as the annual report on China military power). As with Table 5, the 
figures in Table 6 lump older and less capable ships together with newer and more capable ships 
discussed above. DOD stated in 201 1 that the percentage of modem units within China’s 
submarine force has increased from less than 10% in 2000 and 2004 to about 47% in 2008 and 
50% in 2009, and that the percentage of modem units within China’s force of surface combatants 
has increased from less than 10% in 2000 and 2004 to about 25% in 2008 and 2009. 87 



Table 6. Numbers of PLA Navy Ships Presented in Annual DOD Reports to 

Congress 

(Figures include both older and less capable units and newer and more capable units) 





2000 


2002 


2003 


2004 


2005 


2006 


2007 


2008 


2009 


2010 


201 1 


2012 


2013 


Nuclear-powered attack submarines 


5 


5 


-60 


n/a 


6 


5 


5 


5 


6 


6 


5 


5 


5 


Diesel attack submarines 


-60 


- 50 




n/a 


51 


50 


53 


54 


54 


54 


49 


48 


49 


Destroyers 


-20 


- 60 


> 60 


n/a 


21 


25 


25 


29 


27 


25 


26 


26 


23 


Frigates 


-40 






n/a 


43 


45 


47 


45 


48 


49 


53 


53 


52 


Missile-armed coastal patrol craft 


n/a 


- 50 


- 50 


n/a 


51 


45 


41 


45 


70 


85 


86 


86 


85 


Amphibious ships: LSTs and LPDs 


almost 


-40 


> 40 


n/a 


20 


25 


25 


26 


27 


27 


27 


28 


29 


Amphibious ships: LSMs 


50 






n/a 


23 


25 


25 


28 


28 


28 


28 


23 


26 



Source: Table prepared by CR.S based on data in 2000-20 1 3 editions of annual DOD report to Congress on 
military and security developments involving China (known for 2009 and prior editions as the report on China 
military power). 



Notes: n/a means data not available in report. LST means tank landing ship; LPD means transport dock ship; 
LSM means medium landing ship. 



86 2013 DOD CMSD, p. 6. 

87 2011 DOD CMSD, p. 43 (figure). 
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Comparing U.S. and Chinese Naval Capabilities 

U.S. and Chinese naval capabilities are sometimes compared by showing comparative numbers of 
U.S. and Chinese ships. Although numbers of ships (or aggregate fleet tonnages) can be relatively 
easy to compile from published reference sources, they are highly problematic as a means of 
assessing relative U.S. and Chinese naval capabilities, for the following reasons: 

• A fleet’s total number of ships (or its aggregate tonnage) is only a partial 
metric of its capability. In light of the many other significant contributors to 
naval capability, 88 navies with similar numbers of ships or similar aggregate 
tonnages can have significantly different capabilities, and navy-to-navy 
comparisons of numbers of ships or aggregate tonnages can provide a highly 
inaccurate sense of their relative capabilities. In recent years, the warfighting 
capabilities of navies have derived increasingly from the sophistication of their 
internal electronics and software. This factor can vary greatly from one navy to 
the next, and often cannot be easily assessed by outside observation. As the 
importance of internal electronics and software has grown, the idea of comparing 
the warfighting capabilities of navies principally on the basis of easily observed 
factors such as ship numbers and tonnages has become increasingly less valid, 
and today is highly problematic. 

• Total numbers of ships of a given type (such as submarines, destroyers, or 
frigates) can obscure potentially significant differences in the capabilities of 
those ships, both between navies and within one country’s navy. 89 The 

potential for obscuring differences in the capabilities of ships of a given type is 
particularly significant in assessing relative U.S. and Chinese capabilities, in part 
because China’s navy includes significant numbers of older, obsolescent ships. 

Figures on total numbers of Chinese submarines, destroyers, frigates, and coastal 
patrol craft lump older, obsolescent ships together with more modem and more 
capable designs. 90 This CRS report shows numbers of more modem and more 
capable submarines, destroyers, and frigates in Table 1, Table 2, and Table 3, 
respectively. 

• A focus on total ship numbers reinforces the notion that increases in total 
numbers necessarily translate into increases in aggregate capability, and 
that decreases in total numbers necessarily translate into decreases in 
aggregate capability. For a Navy like China’s, which is modernizing in some 
ship categories by replacing larger numbers of older, obsolescent ships with 
smaller numbers of more modem and more capable ships, this is not necessarily 
the case. As shown in Table 5, for example, China’s submarine force today has 
fewer boats than it did in the 1990, but has greater aggregate capability than it did 



88 These include types (as opposed to numbers or aggregate tonnage) of ships; types and numbers of aircraft; the 
sophistication of sensors, weapons, C4ISR systems, and networking capabilities; supporting maintenance and logistics 
capabilities; doctrine and tactics; the quality, education, and training of personnel; and the realism and complexity of 
exercises. 

s ” Differences in capabilities of ships of a given type can arise from a number of other factors, including sensors, 
weapons, C4ISR systems, networking capabilities, stealth features, damage-control features, cruising range, maximum 
speed, and reliability and maintainability (which can affect the amount of time the ship is available for operation). 

1)0 For an article discussing this issue, see Joseph Carrigan, “Aging Tigers, Mighty Dragons: China’s bifurcated Surface 
Fleet,” China Brief, September 24, 2010: 2-6. 
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in 1990, because larger numbers of older, obsolescent boats have been replaced 
by smaller numbers of more modem and more capable boats. A similar point 
might be made about China’s force of missile -armed attack craft. For assessing 
navies like China’s, it can be more useful to track the growth in numbers of more 
modem and more capable units. This CRS report shows numbers of more modem 
and more capable submarines, destroyers, and frigates in Table 1, Table 2, and 
Table 3, respectively. 

• Comparisons of total numbers of ships (or aggregate tonnages) do not take 
into account the differing global responsibilities and homeporting locations 
of each fleet. The U.S. Navy has substantial worldwide responsibilities, and a 
substantial fraction of the U.S. fleet is homeported in the Atlantic. As a 
consequence, only a certain portion of the U.S. Navy might be available for a 
crisis or conflict scenario in China’s near-seas region, or could reach that area 
within a certain amount of time. In contrast, China’s navy has limited 
responsibilities outside China’s near-seas region, and its ships are all homeported 
along China’s coast at locations that face directly onto China’s near-seas region. 

• Comparisons of numbers of ships (or aggregate tonnages) do not take into 
account maritime-relevant military capabilities that countries might have 
outside their navies, such as land-based anti-ship ballistic missiles (ASBMs), 
land-based anti-ship cruise missiles (ASCMs), and land-based air force aircraft 
armed with ASCMs or other weapons. Given the significant maritime-relevant 
non-navy forces present in both the U.S. and Chinese militaries, this is a 
particularly important consideration in comparing U.S. and Chinese military 
capabilities for influencing events in the Western Pacific. Although a U.S. -China 
incident at sea might involve only navy units on both sides, a broader U.S. -China 
military conflict would more likely be a force-on-force engagement involving 
multiple branches of each country’s military. 

• The missions to be performed by one country’s navy can differ greatly from 
the missions to be performed by another country’s navy. Consequently, navies 
are better measured against their respective missions than against one another. 
Although Navy A might have less capability than Navy B, Navy A might 
nevertheless be better able to perform Navy A’s intended missions than Navy B is 
to perform Navy B’s intended missions. This is another significant consideration 
in assessing U.S. and Chinese naval capabilities, because the missions of the two 
navies are quite different. 



DOD Response to China Naval Modernization 

Renewed DOD Emphasis on Asia-Pacific Region 

Two DOD strategy and budget documents — a strategic defense guidance document that was 
released on January 5, 2012, 91 and a document outlining selected program decisions for DOD’s 



91 Department of Defense, Sustaining U.S. Global Leadership: Priorities for 21 s ' Century Defense, January 2012, cover 
letters and pp. 2, 4-5. For further discussion of this document, see CRS Report R42146, Assessing the January 2012 
Defense Strategic Guidance (DSC): In Brief, by Catherine Dale and Pat Towell. 
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FY2013 budget that was released on January 26, 2012 92 — state that U.S. military strategy will 
place an increased emphasis on the Asia-Pacific region, and that as one result, there will be a 
renewed emphasis on air and naval forces in DOD plans. Administration officials have stated that 
notwithstanding constraints on U.S. defense spending, DOD will seek to protect initiatives 
relating to the U.S. military presence in the Asia-Pacific region. Although Administration officials 
state that the renewed emphasis on the Asia-Pacific region is not directed at any single country, 
many observers believe it is in no small part intended as a response to China’s military 
modernization effort and its assertive behavior regarding its maritime territorial claims. 

Air-Sea Battle (ASB) Concept 

DOD has been developing a new Air-Sea Battle (ASB) concept that is intended to increase the 
joint operating effectiveness U.S. naval and Air Force units, particularly in operations for 
countering anti-access forces. The ASB development effort was announced in the 2010 
Quadrennial Defense Review. DOD has established an Air-Sea Battle Office to guide the 
implementation of the concept. 93 Although DOD officials state that the ASB concept is not 
directed at any particular adversary, many observers believe it is focused to a large degree, if not 
principally, on countering Chinese and Iranian anti-access forces. On June 3, 2013, DOD released 
an unclassified summary of the ASB Concept; the document builds on earlier statements from 
DOD officials on the topic. DOD’s unclassified summary of the ASB document is reprinted in 
Appendix B. 

August 2013 Press Report on Revisions to War Plans 

An August 2, 2013, press report stated that 

The U.S. military is conducting a sweeping overhaul of its war plans for potential conflicts 
from the Middle East to the Pacific, as commanders adapt to a future of dwindling numbers 
of ground troops. 

Plans that had presumed the availability of large U.S. forces for invasions and occupations 
are being redrafted to incorporate strategies such as quick-reaction ground units, air power 
and Navy ships, according to officials. A big part of the new plans will be options for the use 
of cyberweapons, which can disable enemies’ offensive and defensive capabilities.... 

... officials said the military had looked at existing plans for conflicts in the Middle East 
involving Iran, as well as conflicts in Asia, particularly in the South China Sea and East 
China Sea, where U.S. allies and partners have conflicting territorial claims with China.... 

A defense official said that with the war in Afghanistan coming to an end, the U.S. is at “a 
strategic inflection point.” War plans hadn't been updated to conform with revisions to 
military strategy outlined by President Barack Obama in 2012. 



92 Department of Defense, Defense Budget: Priorities and Choices, January 2012, pp. 4, 5, 6, 7, 9. 

93 Christopher P. Cavas, “Air-Sea Battle Office Targets DoD Blind Spots,” NavyTimes.com, November 10, 201 1 ; Gabe 
Starosta, “Pentagon Stands Up new AirSea Battle Office,” Inside the Navy, November 14, 201 1 ; Ann Roosevelt, "DoD 
Office Created To Implement Air-Sea Battle Concept,” Defense Daily, November 14, 2011: 6; Michael Fabey, 
"Pentagon Acknowledges New Air-Sea Battle Office,” Aerospace Daily & Defense Report, November 14, 201 1: 3. 
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Defense officials said Defense Secretary Chuck Hagel has received regular updates on the 
work, and has reviewed the revised plans for Asia . 94 



Navy Response to China Naval Modernization 

The U.S. Navy has taken a number of steps in recent years that appear intended, at least in part, at 
improving the U.S. Navy’s ability to counter Chinese maritime anti-access capabilities, including 
but not limited to those discussed below. ANovember 14, 2012, article by Admiral Jonathan 
Greenert, the Chief of Naval Operations, provides an overview of Navy activities associated with 
the U.S. strategic rebalancing toward the Asia-Pacific (which Administration officials state is not 
directed at any one state in particular); the text of the article is presented in Appendix C. 

Force Posture and Basing Actions 

Navy force posture and basing actions include the following, among others: 

• The final report on the 2006 Quadrennial Defense Review (QDR) directed the 
Navy “to adjust its force posture and basing to provide at least six operationally 
available and sustainable carriers and 60% of its submarines in the Pacific to 
support engagement, presence and deterrence.” 95 

• More generally, the Navy intends to increase the share of its ships that are 
homeported in the Pacific from the current figure of about 55% to 60% by 2020. 

• The Navy states that, budgets permitting, the Navy will seek to increase the 
number of Navy ships that will be stationed in or forward-deployed to the Pacific 
on a day-to-day basis from 51 in 2014 to 58 in 2015 and 67 by 2020. 96 

• In terms of qualitative improvements, the Navy has stated that it will assign its 
newest and most capable ships and aircraft, and its most capable personnel, to the 
Pacific. 

• The Navy will increase the number of attack submarines homeported at Guam to 
four, from a previous total of three. 97 

• The Navy has announced an intention to station up to four Littoral Combat Ships 
(LCSs) at Singapore by 2017," and an additional seven LCSs in Japan by 2022. 99 

• The United States is conducting talks with the Philippines about the possibility of 
increased access at Philippine bases for U.S. forces, including visiting Navy ships 
and rotationally deployed land-based maritime patrol aircraft. 100 



94 Julian E. Bames, “Pentagon Conducts Overhaul Of War Plans,” Wall Street Journal, August 2, 2013: 5. 

95 U.S. Department of Defense, Quadrennial Defense Review Report. Washington, 2006. (February 6, 2006) p. 47. 

96 Victor Battle, “US Navy ‘Shaping Events’ in South China Sea,” VOA News ( www.voanews.com ), May 20, 2014. See 
also Mike McCarthy, “CNO Sees More Integration With Asian Allies,” Defense Daily, May 20, 2014: 1-2. 

97 “Fourth Attack Sub to be Homeported in Guam,” Navy News Sendee, February 10, 2014. 

9S Jim Wolf, “U.S. Plans 10-Month Warship Deployment To Singapore,” Reuters.com, May 10, 2012; Jonathan 
Greenert, “Sea Change, The Navy Pivots to Asia,” Foreign Policy ( www.foreignpolicy.com ), November 14, 2012. 

99 Zachary Keck, “U.S. Chief of Naval Operations: 1 1 Littoral Combat Ships to Asia by 2012,” The Diplomat 
(http://thediplomat.com), May 17, 2013. 
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In addition to the above actions, U.S. Marines have begun six-month rotational training 
deployments through Darwin, Australia, with the number Marines in each deployment scheduled 
to increase to 2,500 in 2016. 101 

Acquisition Programs 

As mentioned earlier (see “Limitations and Weaknesses” in “Background”), China’s navy 
exhibits limitations or weaknesses in several areas, including antisubmarine warfare (ASW) and 
mine countermeasures (MCM). Countering China’s naval modernization might thus involve, 
among other things, actions to exploit such limitations and weaknesses, such as developing and 
procuring Virginia (SSN-774) class attack submarines, torpedoes, unmanned underwater vehicles 
(UUVs), and mines. 

Many of the Navy’s programs for acquiring highly capable ships, aircraft, and weapon systems 
can be viewed as intended, at least in part, at improving the U.S. Navy’s ability to counter 
Chinese maritime anti-access capabilities. Examples of highly capable ships now being acquired 
include Ford (CVN-78) class aircraft carriers, 102 Virginia (SSN-774) class attack submarines, 103 
and Arleigh Burke (DDG-5 1) class Aegis destroyers, including the new Flight 111 version of the 
DDG-5 1 , which is to be equipped with a new radar for improved air and missile defense 
operations. 104 The procurement rate of Virginia-class submarines was increased to two per year in 
FY201 1, and the Navy wants to start procuring the Flight III version of the DDG-5 1 in FY2016. 

Examples of highly capable aircraft now being acquired by the Navy include F-35C carrier-based 
Joint Strike Fighters (JSFs), 105 F/A-18E/F Super Hornet strike fighters and EA-18G Growler 
electronic attack aircraft, 106 E-2D Hawkeye early warning and command and control aircraft, the 
P-8A Multi-mission Maritime Aircraft (MMA), the Navy carrier-based Unmanned Combat Air 
System (N-UCAS program) demonstrator program, and the follow-on Unmanned Carrier 
Launched Airborne Surveillance and Strike (UCLASS) system. 107 

The Navy is also developing a number of new weapon technologies that might be of value in 
countering Chinese maritime anti-access capabilities, such as an electromagnetic rail gun 



(...continued) 

100 See, for example, Manuel Mogato, “Philippines Study U.S. Offer to Deploy Spy Planes,” Reuters.com , January 27, 
2012 . 

101 Seth Robson, “US Increasing Number of Marines On Rotation To Australia,” Stars and Stripes ( Stripes.com ), June 
15,2013. 

102 For more on the CVN-78 program, see CRS Report RS20643, Navy Ford (CVN-78) Class Aircraft Carrier 
Program: Background and Issues for Congress, by Ronald O'Rourke. 

103 For more on the Virginia-class program, see CRS Report RL32418, Navy Virginia (SSN-774) Class Attack 
Submarine Procurement: Background and Issues for Congress, by Ronald O'Rourke. 

104 For more on the DDG-5 1 program, including the planned Flight III version, see CRS Report RL32109, Navy DDG- 
51 and DDG-1000 Destroyer Programs: Background and Issues for Congress, by Ronald O'Rourke. 

105 For more on the F-35 program, see CRS Report RL30563, F-35 Joint Strike Fighter (JSF) Program, by Jeremiah 
Gertler. 

106 For more on the F/A-18E/F and EA-18G programs, see CRS Report RL30624, Na\y F/A-18E/F and EA-18G 
Aircraft Program, by Jeremiah Gertler. 

107 The Navy is currently developing a stealthy, long-range, unmanned combat air system (UCAS) for use in the Navy’s 
carrier air wings. The demonstration program for the system is called UCAS-D. The subsequent production version of 
the aircraft is called N-UCAS, with the N standing for Navy. 
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(EMRG) whose potential missions include air and missile defense, and high-power free electron 
lasers (FELs) and solid state lasers (SSLs), whose potential missions also include air and missile 
defense. 108 

An October 10, 2011, press report states that Admiral Jonathan Greenert, the Chief of Naval 
Operations (CNO), in a memorandum dated September 23, 2011, “has launched a new review to 
identify warfighting investments that could counter Chinese military methods for disrupting key 
battlefield information systems.” According to the report, the memorandum “requests options for 
warfighting in ‘the complex electromagnetic environment’ and for countering ‘ anti-access/ area- 
denial’ threats — terms closely associated with China’s military.” The report quotes the 
memorandum as stating that “Today’s weapons rely on EM [electromagnetic] sensors, EM 
communications and EM seekers to complete their ‘kill chains,’ while defenders are increasingly 
turning to EM methods for protection,” and that “some kill chains never leave the EM 
environment at all, damaging an adversary’s military capability by affecting control systems 
alone — no bomb or missile required.” The report states that the memorandum “directs the group 
to ‘generate innovative concepts for [the] Navy to employ the EM environment as a primary line 
of operation in a 2025-2030 warfighting campaign.” 109 

In a December 2011 journal article, Greenert stated that 

regional powers in 2025 could use ballistic and cruise missiles, submarines, and guided 
rockets and artillery to prevent military forces or legitimate users from entering an area 
(“anti-access,” or A2) or operating effectively within an area (“area-denial,” or AD). Those 
capabilities can be characterized as defensive, reducing opposition to them, and they can be 
deployed from the country’s mainland territory, making attacks against them highly 
escalatory. Their intended purpose, however, is clear — intimidation of neighboring countries, 
including U.S. allies and partners. Aggressors can threaten to hold key maritime crossroads 
at risk, render territorial claims moot, and assert that intervention by the United States or 
others in these disputes can be delayed or prevented. The stated or unstated implication is 
that their neighbors should capitulate to the aggressor’s demands. 

To help defend our allies and protect our interests, U.S. forces in 2025 will need to be able to 
operate and project power despite adversary A2/AD capabilities. Over the next decade naval 
and air forces will implement the new AirSea Battle Concept and put in place the tactics, 
procedures, and systems of this innovative approach to the A2/AD challenge.... 

Over the next decade, maintaining the Navy’s war-fighting edge and addressing fiscal 
constraints will require significant changes in how we develop the force. We will need to 
shift from a focus on platforms to instead focus on what the platform carries. We have 
experience in this model. Aircraft carriers, amphibious ships and the littoral combat ships are 
inherently reconfigurable, with sensor and weapon systems that can evolve over time for the 
expected mission. As we apply that same modular approach to each of our capabilities, the 
weapons, sensors, unmanned systems, and electronic-warfare systems that a platform 
deploys will increasingly become more important than the platform itself. 

That paradigm shift will be prompted by three main factors. First, the large number, range of 
frequencies, and growing sophistication of sensors will increase the risk to ships and 



108 For more on the Navy’s laser-development efforts, see CRS Report R41526, Navy Shipboard Lasers for Surface, 
Air, and Missile Defense : Background and Issues for Congress, by Ronald O'Rourke. 

109 Christopher J. Castelli, “Memo: Navy Seeks To Counter China’s Battle-Disruption Capabilities,” Inside the Navy, 
October 10, 201 1. 
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aircraft — even “stealthy” ones — when operating close to an adversary’s territory. Continuing 
to pursue ever-smaller signatures for manned platforms, however, will soon become 
unaffordable. Second, the unpredictable and rapid improvement of adversary A2/AD 
capabilities will require faster evolution of our own systems to maintain an advantage or 
asymmetrically gain the upper hand. This speed of evolution is more affordable and 
technically possible in weapons, sensors, and unmanned systems than in manned platforms. 

The third factor favoring a focus on payloads is the changing nature of war. Precision-guided 
munitions have reduced the number and size of weapons needed to achieve the same effect. 
At the same time, concerns for collateral damage have significantly lowered the number of 
targets that can be safely attacked in a given engagement. The net effect is fewer weapons 
are needed in today’s conflicts. 

Together, those trends make guided, precision stand-off weapons such as Tomahawk land- 
attack missiles, joint air-surface stand-off missiles, and their successors more viable and 
cost-effective alternatives to increasingly stealthy aircraft that close the target and drop 
bombs or shoot direct-attack missiles. To take full advantage of the paradigm shift from 
platform to payload, the Fleet of 2025 will incorporate faster, longer-range, and more 
sophisticated weapons from ships, aircraft, and submarines. In turn, today’s platforms will 
evolve to be more capable of carrying a larger range of weapons and other payloads. 

Those other payloads will include a growing number of unmanned systems. Budget 
limitations over the next 10 to 15 years may constrain the number of ships and aircraft the 
Navy can buy.... 

The future Fleet will deploy a larger and improved force of rotary wing unmanned aerial 
vehicles (UAVs) including today’s Fire Scout and soon, the armed Fire-X. Those vehicles 
were invaluable in recent operations in Libya and in counterterrorism operations around the 
Central Command area of responsibility. Deploying from the deck of a littoral combat ship, a 
detachment of Fire Scouts can provide continuous surveillance more than 1 00 miles away. 
Those systems will expand the reach of the ship’s sensors with optical and infrared 
capabilities, as well as support special operations forces in the littorals. Even more 
significant, the Fleet of 2025 will include UAVs deploying from aircraft carrier decks. What 
started a decade ago as the unmanned combat air system will be operating by 2025 as an 
integral element of some carrier air wings, providing surveillance and some strike capability 
at vastly increased ranges compared with today’s strike fighters. Once that aircraft is fielded, 
it will likely take on additional missions such as logistics, electronic warfare, or tanking. 

Submarines will deploy and operate in conjunction with a family of unmanned vehicles and 
sensors by 2025 to sustain the undersea dominance that is a clear U.S. asymmetric 
advantage. Large -displacement unmanned underwater vehicles (UUVs) will deploy from 
ships, shore, or Virginia-class submarine payload tubes to conduct surveillance missions. 
With their range and endurance, large UUVs could travel deep into an adversary’s A2/AD 
envelope to deploy strike missiles, electronic warfare decoys, or mines. Smaller UUVs will 
be used by submarines to extend the reach of their organic sensors, and will operate in 
conjunction with unattended sensors that can be deployed from surface combatants, 
submarines, and P-8A patrol aircraft. The resulting undersea network will create a more 
complete and persistent “common operational picture” of the underwater environment when 
and where we need it. This will be essential to finding and engaging adversary submarines, 
potentially the most dangerous A2/AD capability. 

The undersea picture is extremely important in terms of countering enemy mining. The most 
basic of A2/AD weapons, mines can render an area of ocean unusable for commercial 
shipping for weeks or months while we laboriously locate and neutralize them. Even the 
threat of mines is enough to severely restrict ship movements, significantly affecting trade 
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